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Foreword

TIHE HEALTH OF ACADEMIC SCIENCE is a topic of increasing interest and consider-
'. able debate. The Federal Government plays an important role in funding aca-

demic science providing about 40 percent of the funds and thus affects the academic
enterprise in a major way. However, except for data on the amount of Federal fund-
ing, little quantitative information has been available until now on the effects of
recent changes in Federal funding on various types of institutions of higher education;
on faculty, graduate students, and postdoctoral fellows; on science program direc-
tion; or on other aspects of higher education. Consequently, the National Science
Foundation initiated a systematic survey to supplement the large amount of anec-
dotal information which had come to its attention.

This report contains the results of these surveys, which were conducted with the
advice and cooperation of the higher education community. It is believed that the
results not only clearly reflect some of the recent impacts resulting from changes in
Federal funding, but that they also make possible some general conclusions. The
Foundation is clearly aware of the fact that some of the more significant changes are
subtle and difficult to detect through questionnaires. There is also some evidence in
the reports from the institutions that continuation of current policies and practices
may have additional major impacts at a later date. In the interest of maintaining our
scientific and technological strength and leadership, the National Science Foundation
will continue to watch the situation closely.

This study was carried out under the general supervision of Dr. Charles E. Falk,
Director, Division of Science Resources and Policy Studies. Most of the survey ef-
forts were handled by Justin C. Lewis, assisted by Felix H. I. Lindsay, staff members
of the Office of Economic and Manpower Studies, Thomas J. Mills, Head.

DECEMBER 1970
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WILLIAM D. MCELROY
Director
National Science Foundation
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Summary

rirHE REPLIES to two surveys, undertaken in spring 1969 and 1970, show that, while
total expenditures for research and education in the sciences had increased over

the 2-year period covered, these expenditures had not kept pace with the combined
increases in general enrollment and higher costs. Expenditures from non-Federal
funds compensated at least in part for the leveling trend of Federal funding. Private
institutions, in general, and the largest public institutions reported the most serious
curtailment of monies for science, and of Federal funds in particular.

Large numbers of academic officials reported impairment of graduate programs
and research, curtailment of facilities and equipment, adverse career and employment
impacts, administrative difficulties, and lowered morale of students and science faculty
New or developing institutions and departments frequently reported problems in
meeting planned goals as a result of changes in Federal funding.

Funding

Expenditures from all sources increased by 7 percent and 8.5 percent for fiscal years
1969 and 1970, respectively. This would not appear to be sufficient to keep pace
with the effects of both a minimum 5-percent increase in costs per year and annual
enrollment increases averaging over 6 percent per year (table 1).
Expenditures of Federal funds increased by only 2.4 percent each year (table 1).
Large universities and private institutions were hardest hit, each reporting an in-
crease of 4 percent in expenditures for fiscal year 1970 which did not even cover
the Nationwide increases in costs.

Economics and psychology departments reported the largest increase in expendi-
tures from fiscal year 1969 to fiscal year 1970, 16 percent and 12 percent, respec-
tively. The smallest increases, 1 percent each, were reported by physics and electrical
engineering departments (appendix table B-1.)
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Manpower

Faculty and postdoctorates increased less than 4 percent in spring 1970 as compared
to an almost 7-percent increase in the previous year (appendix table B-10).
Graduate student enrollments remained essentially constant, but almost one-third
of the departments reported policy changes pertaining to graduate programs; the
effect of most of these changes would be to reduce the size of the programs (appen-
dix tables B-13 and B-20).

In all categories of personnel, those receiving some support from the Federal Gov-
ernment showed the smallest rate of growth; in the case of graduate students an
actual decrease of 5 percent took place in 1969-70 in the number receiving some
support from Federal funds (appendix table B-13).
There was no evidence of a "stock-piling" of postdoctorates, which increased by 4
percent in spring 1970 over spring 1969. The possibility exists that short-term post-
doctorates were not classified as "postdoctorates" by some department chairmen.
Furthermore, only 1 percent of the departments reported a policy of increasing the
size of the postdoctorate programs (appendix tables B-10 and B-21.)
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Research and Teaching

Over three-fourths of the chairmen indicated in spring 1970 that there was an ade-
quate division of available research funds between senior and young investigators.
The situation has remained relatively stable for several years in most fields. Overall,
h Awever, slightly fewer department heads reported an inadequate division of funds
for junior staff in 1970 than in 1968 (table 4 and appendix table B-15).
Twelve percent of the departments reported an increase in faculty time devoted to
teaching. The increase was most evident in life sciences and electrical engineering
departments and least evident in mathematics and the social sciences (appendix
table B-16).

Curtailment of Research Projects and Facilities

Forty-one percent of departments reported that one or more federally funded re-
search projects were entirely halted, with termination due to changes in Federal
funding levels. Terminations were more frequent in departments in the largest
universities (appendix table B-17).

Departments Most Affected

In evaluating a question on this subject, institutions reported most frequently the
physical sciences and life sciences as being adversely affected (appendix table A-7).
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INT1HE NATIONAL SCIENCE FOUNDATION has con-
1 ducted two surveys to obtain systematic and ob-

jective information on tht. impacts on universities
associated with changes in Federal funding. The first
such survey, conducted in 1069, was limited to certain
specific changes in Federal funding. A second study
conducted in 1970, examined the effects of the broad
spectrum of the changes in Federal science funding
patterns on academic institutions. Although the lat-
ter study covered, in general, similar types of infor-
mation, it was broader in scope than the 1969 study.
As in the earlier survey, the 1970 questionnaires were
mailed in the spring of the academic year to a sample
of 104 institutions of higher education granting doc-
torates in science fields. This group represents about
one-half of all institutions granting doctorates in the
sciences and includes institutions randomly selected
to represent those receiving large amounts, modest
amounts, and relatively small amounts of Federal
funds for academic science.

One section of the questionnaire constitutes an
evaluation of the impact of I.ederal science funding
changes on the university as a whole and was com-
pleted by the central administration. Medical schools
and Federally Funded Research and Development
Centers (FFRDC's) were excluded. The other part
was to be completed by the chairmen of departments
granting the doctorate in 12 selected major science
fields. Copies of the survey instruments and letters
used for the 1969 and 1970 surveys are included in
appendix D.

Because much of the data which were requested
were not readily available, special collection efforts
were required on the part of the institutions. However,
the response rate to the survey was excellent. Further-

Introduction

more, the institutions evinced considerable interest
in the survey, as evidenced by their queries and by
informative comments which accompanied the re-
turned questionnaires. The National Science Founda-
tion deeply appreciates the excellent cooperation
received from the institutions.

The questionnaires for the more recent survey
were mailed on April 3, 1970. Nonrespondents were
followed up by one or more telephone calls in May
and June. The survey was closed out in mid-July, at
which time 86 institutional responses and 662 de-
partmental responses were received. The total number
of institutions and departments responding in each
category are shown in the following tables. Some insti-
tutions and departments did not answer all questions.

Federal funds
for

Number of institutions
receiving Federal funds

for academic science

Number
of

depart-
academic science,

FY 1969" Total Sur-
veyed

ments
Respond- respond-

ents ing

Total receiving funds 2,109 104 86 662

By institutional fund
group:

(Millions of dollars)
Group I ($20 or more) 33 21 18 192

Group II ($10-$19) 40 24 18 182

Group Ill ($5-$9) 49 23 22 166

GroupIV(Iess than $5) 1,987 36 28 122

By control of institution:
Public 955 61 53 421

Private 1,154 43 33 241

n To facilitate comparison of the impact on different-size institu-
tions, the universities have been grouped according to the total
Fedeial funds obligated to them for academic science in fiscal year
1969 as reported to the National Science Foundation in the annual
survey of Federal Support to Universities and Colleges.
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Selected fields
of science

Number of departments
responding

Total 662
Chemistry 79
Physics_ 72
Mathematics 68
Electrical engineering 57

Chemical engineering._ 55

Biochemistry 43

Biological sciences A 66

Microbiology 46

Physiology 28

Sociology 41

Economics 43

Psychology 64

Data for departments designated by chairmen as "biology" or
"biological sciences" have been contained as "biological sciences"
in all tables. Separate data were also collected from pharmacology
departments for the use of the National Institutes of health, but
are not included in this report.

Wherever practicable, comparisons are made be-
tween data obtained in both the 1969 and 1970
"Impact" surveys. The report includes data from insti-
tutional questionnaires on changes in funding, sources

2
5
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of funds, reductions in major institutional research
facilities, institutions' evaluations of the science de-
partments or units most adversely affected, and quali-
tative institutional comments on policy changes and
on other impacts attributable to changing patterns of
Federal funding. Also included are data obtained
from department heads on changes in funding, budget
categories affected, changes in numbers of faculty,
postdoctorates, and other staff. The department heads
also provided data on vaduate students and those
supported by Federal funds, evaluation of the ar
propriateness of the division of available funds be-
tween young and senior investigators, effects on time
spent in teaching, projects halted, reductions in major
departmental research facilities, and qualitative de-
partmental comments on policy changes and on other
impacts attributable to changed funding patterns.

The following section of the report presents the
principal findings. The section on principal findings
is followed by detailed analytic tables on each of the
subjects covered in the survey.



Expenditures for Science Activities

General

Expenditures for academic science (research and
education) rcse in fiscal years 1969 and 1970 by an
average of 8 percent per year, but expenditures did
not keep pace with increases in college enrollments
and costs (table 1). In terms of constant dollars' the
increase in expenditures from fiscal year 1968 to
fiscal year 1970 was substantially less-5 percent.
Since college students at all levels make demands on
science education resources, it should be noted that
during the same 1968-70 period total college enroll-
ments rose by 13 percent. The net results of both
increased cost and enrollment factors is, therefore,

1 The gross national product implicit price deflator of the De-
partment of Commerce was used to determine the amount of
inflation.

Findings

a decline in the effective support of academic science
of between 5 and 10 percent since fiscal year 1968.

The smallest percentage increase from 1969 to 1970
in total science funds expended was experienced by
institutions receiving $20 million or more in Federal
support for academic science (Group I). The increase
for this group did not even compensate for cost in-
creases. This is particularly significant in view of
the fact that these institutions represent the strongest
academic science centers in the Nation. A decrease
in total funds expended for science was reported for
Group IV private institutions. This contrasted with
the sizable increase in Group IV public institutions.

The aggregate changes in expenditures cited con-
ceal the effect of funding changes in individual insti-
tutions. Although total funds expended for research
and education in the sciences increased, 16 percent
of the institutions surveyed reported that they ex-
pended less in 1970 than in 1969 (chart 1); 40 per-

TABLE 1.-TOTAL, FEDERAL, AND NON-FEDERAL FUNDS EXPENDED FOR ACADEMIC RESEARCH AND EDUCATION
IN THE SCIENCES, BY INSTITUTIONAL FUND GROUP AND CONTROL OF INSTITUTION,

FISCAL YEARS 1968, 1969, AND 1970

Year and institutional fund group

Total institutions Public institutions Private institutions

Total
funds

i

1 Federal Other 1 Total
Ifunds I funds funds

Federal
funds

Other
funds

Total
funds

Federal
funds

Other
tinds

Percent change, FY 1968-FY 1969 and FY 1969-FY 1970

FY 1968-FY 1969
FY 1969-FY 1970

FY 1968-FY 1970

(Millions of dollars)
Group I ($20 or more)
Group II ($10 -$19)
Group III ($5-$9)
Group IV (Less than $5)

7.0
8.5

2.4 I 10.9
2.4 12.8

16.1 4.9 25.1

8.7 5.2 10.9 3.4 -1.3 10.8
10.9 5.6 13.7 4.1 -1.4 10.4

20.5 11.1 26.1 7.6 -2.7 22.3

Percent change, FY 1969-FY 1970, by institutions grouped by Federal obligations
received for academic science, FY 1969

4.3 0.0 9.1 4.7 2.6 6.3 3.9 -1.6 12.6
14.7 5.2 20.0 15.7 6.4 20.6 1.1 -5.0 8.8
7.9 5.6 8.9 7.6 6.2 8.2 8.4 4.6 10.1

12.1 8.1 13.0 16.5 17.0 16.2 -.9 -7.0 1.8

Note: See appendix tables C-1, C-2, and C-3 for dollar amounts on which percentages are based.
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cent reported increases of less than 10 percent; and
12 percent reported increases of over 25 percent in
total funds expended (appendix table A-1). Increases
of the latter magnitude were reported only by insti-
tutions in Groups II, III, and IV, and almost ex-
clusively by public institutions. The adverse position
of the private institutions is reflected by the fact that
28 percent reported cutbacks from 1969 to 1970 in
overall spending for science compared to 9 percent
of the public institutions.

Type of institution

Public institutions reported that their total ex-
penditures for science rose 11 percent in 1970 follow-
ing an increase of 9 percent reported in 1969. Thus,
in an overall sense, expenditures for science in public
institutions seem to have kept pace with enrollment
growth and cost increases. This resulted from in-
creases in the proportion of funds provided from non-
Federal sources, which replaced the slower growing
funding from the Federal Government. Federal funds
constituted one-third of the total funds utilized for
research and science education in the public institu-
tions reporting in 1970.

Private institutions reported considerably smaller
increases in total expenditures in both periods 4
percent from 1969 to 1970 and 3 percent from 1968
to 1969. In this case the non-Federal funds were in-
sufficient to compensate for actual decreases in the
Federal contribution. One-half of the science funds
spent by private institutions in the sample came from
Federal sources.

Federal funds

Federal funds expended for research and education
in the sciences increased about 212 percent per year
from 1968 to 1969 and from 1969 to 1970. In 1970
Federal funds constituted about 40 percent of all
funds expended for academic science in the institu-
tions surveyed. Public institutions reported increases
of about 5 percent a year in Federal funds from 1968
to 1969 and from 1969 to 1970, but there was a de-
cline in both periods of 1! 2' percent in Federal funds
in the private institutions surveyed (table 1).

Federal funds expended for science, both for all
institutions combined and public institutions, in-
creased from 1969 to 1970 in inverse relationship to
the total amount of Federal obligations made avail-
able. However, this was not the case with private
institutions. Public Group IV institutions reported
an increased 17 percent in Federal funds for science;
while private Group IV institutions reported a decrease
of 7 percent.

4

More than one-third of all institutions reported a
decline in total Federal funds expended in 1970-59
percent of the private, compared to 23 percent of the
public institutions (chart 1 and appendix table A-2).

Non-Federal funds

The non-Federal funds expended for science in-
creased 25 percent from 1968 to 1970. This parallels
the requirements of increased enrollments and costs,
though this was not the case with the Federal contri-
butions. Non-Federal funds spent for academic
science constitute about 60 percent of expenditures
for academic science in 1970 in the reporting institu-
tions. Non-Federal funds rose 13 percent in fiscal
year 1970; the increase for public institutions in the
sample was 14 percent and that for private institutions,
10 percent. Both public and private institutions sur-
veyed reported increases of 11 percent from 1968 to
1969 (table 1).

Non-Federal expenditures for science increased
most from 1969 to 1970 for the Group II institutions
(up 20 percent) and for Group IV institutions (up 13
percent), primarily due to increases in public institu-
tions.

Approximately 95 percent of the institutions sur-
veyed reported increases in expenditures of non-
Federal funds for science from 1969 to 1970. Almost
one-half reported increases of 10 percent or more
(chart 1 and appendix table A-3).

The inability to "keep up" by using non-Federal
funds to compensate for reduction in Federal funding
was evidenced particularly by the private institutions.
Nearly one-half of the private institutions reported
that they were unable to compensate for decreases
in Federal funds expended (appendix table A-4). This
was considerably more than the one-fourth reported
for a year earlier. Only 58 percent of the institutions
expending fewer Federal funds in 1970 than in 1969 re-
ported that the reduction was at least equaled by
increased expenditure of non-Federal funds for science
education and research. In the 1969 survey, 69 percent
stated that reductions in Federal funds from 1968 to
1969 were at least equaled by increases in non-Federal
funds.

Two-thirds of the public institutions reported com-
pensating non-Federal expenditures in the 1970 sur-
vey, about the same percentage as reported for a
year earlier. Apparently more of the private institu-
tions are retrenching.

The chief sources of increased non-Federal funds
among public institutions were State governments
(all reporting this source), followed by student tuition
and fees reported by three out of five (appendix

1I4..;,
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Chart 1. Institutions reporting changes in expenditures for research and education
in the sciences, by source of funds, fund group, and control, FY 1969 and 1970
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table A-5). Among private institutions, the chief
sources of non-Federal "compensating" funds, in
order, were student tuition and fees, endowment
earnings, foundations, and individual gifts. Use of
endowment principal because of changes in Federal
funding was reported by three out of 33 private insti-
tutions in the sample.

Fields of science

Expenditure data were also obtained from indi-
vidual departments in the selected fields surveyed.
All fields showed increased expenditures for research
and education in the sciences from 1969 to 1970. The
largest increases were reported by economics and
psychology department heads; the smallest changes
reported were in physics and electrical engineering.
(See appendix table B-1 for data by source of funds.)

Field Percent increase in expenditure

Chemistry 7
Physics 1

Mathematics. 9
Electrical engineering 1

Chemical engineering 7

Biochemistry 6
Biological sciences 4
Microbiology 4
Physiology 8
Sociology 6
Economics 16
Psychology 12

Almost a third of the selected departments reported
expending fewer funds for science in 1970 than in
1969 but the majority of these said their reductions
were under 10 percent. (See chart 2 and appendix
table B-2 for data by field.)

The surveyed department heads also indicated that
expenditures of funds from Federal sources declined
5 percent or more in physics, electrical engineering,
biological sciences, and sociology departments but
increased over 10 percent in economics and psychol-
ogy departments (appendix table B-1). Almost one-
half of the surveyed departments said they spent less
Federal monies for science in 1970 than in 1969; a
third of the surveyed departments said the Federal
funds spent in 1970 for science were at least 10 per-
cent below the amounts spent in 1969. (See chart 2
and appendix tables B-3--B-5 for data by field and
type of Federal funding.)

The saving grace of the non-Federal funds for
science education and research is reflected in reports
from the various fields. All fields covered in the survey
reported substantial increases in expenditures for

6

science from non-Federal sources. The range of in-
creases by field shown for this source in appendix
table B-1 is from 8 percent to 18 percent.

Chart 2 and appendix tables B-6B-8 also contain
data on increased use of non-Federal funds for sci-
ence. Altogether 80 percent of the selected depart-
ments said they had more non-Federal money to
spend for science in 1970 than in 1969. Almost one-
half of the departments which had spent less Federal
money for science in 1970 than in 1969 said this
reduction was equaled or exceeded by increased ex-
penditure of non-Federal funds for science. The
purposes for which substantially increased use of
non-Federal funds for science were reported most
frequently were graduate student stipends, equipment,
and supplies.

Budget Categories Affected

Over 10 percent of the reporting science depart-
ments reported cutbacks of at least a fourth from 1969
to 1970 in the following budget categories: equip-
ment, travel, supplies, publications. Almost 20 percent
cited equipment. Life science departments, in general,
and biochemistry departments, in particular (one-
half of the latter), reported cuts of at least one-fourth
in funds for equipment. Departments in institutions
receiving $5 million dollars or more for science re-
ported cutbacks in selected budget categories more
often than those in the under $5 million group (ap-
pendix table B-9).

Manpower Changes

Changes in faculty, postdoctorates, and graduate
students are indicated in tables 2 and 3. Faculty and
postdoctorates were still increasing but at a much
slower rate from spring 1969 to spring 1970 than
from spring 1968 to spring 1969. Both groups of
personnel were reported to have increased over 10
percent over the entire periodalmost 7 percent
from 1968 to 1969 and almost 4 percent from 1969
to 1970. Graduate students, subject to a wider variety
of impacts such as the draft and lower rates of Federal
support, did not increase as the foregoing two groups
did. The total number of graduate students in the
sampled departments remained almost unchanged
while the number of full-time graduate students
actually declined slightly in both periods (by less
than 1 percent).2 Percentage changes from 1969 to
1970 in faculty and postdoctorates on Federal re-

2 The population base in ages 23-27 increased 11 percent from
1968 to 1970.
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Chart 2. Selected science departments reporting changes in expenditures for
research and education in the sciences, by source of funds, FY 1969 and 1970
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TABLE 2.-PERCENT CHANGES IN MANPOWER, BY FIELD, SPRING 1968 TO 1969 AND 1969 TO 1970

Faculty Postdoctorates Full-time graduate students

Engaged In Engaged in
Selected Total Federal research Total Federal research Total graduate Total Supported by
science

departments,
by field

pro ect pro ect students Federal funds

1968 1969 1968 1969 1968 1969 1968 1969 1968 1969 1968 1969 1968 1969
to to to to to to to to to to to to to to

1969 1970 1969 1970 1969 1970 1969 1970 1969 1970 1969 1970 1969 1970

All selected
science de.
partments 6.5 3.6 3.7 0.3 6.6 3.9 NA 1.5 -0.5 0.7 -0.8 -0.4 -2.7 -5.1

Chemistry.- 6.0 4.5 4.4 1.4 1.5 5.6 NA 2.0 -1.7 -.7 -2.4 -2.7 -4.5 -7.1
Physics 7.9 2.4 4.7 -1.0 7.7 1.8 NA -2.2 1.3 -2.1 .0 -1.9 -2.8 -6.1
Mathematics. 5.2 3.2 -.1 -5.8 -4.1 16.0 NA (4) -4.5 -2.2 -5.2 -3.2 -9.8 -9.8
Electrical en.

gineering 7.0 3.2 3.4 -1.7 21.2 21.2 NA 24.2 -4.1 2.6 -5.6 2.6 -5.1 -7.5
Chemical en.

glneering 3.2 6.0 1.1 4.7 14.3 -3.6 NA 2.3 1.3 -1.9 -.1 -.3 -5.6 -9.4
Biochemistry. 5.7 5.5 3.3 1.5 4.7 5.0 NA 5.7 -.1 -3.8 .0 -5.0 1.0 -7.3
Biological

sciences 9.4 3.9 7.7 2.6 19.0 .8 NA 1.0 2.5 2.0 2.5 1.1 3.5 .8
Microbiology 4.6 1.9 3.4 -3.0 6.1 -1.2 NA -4.4 .1 -1.9 .0 -1.2 .9 -1.9
Physiology 5.5 5.2 1.9 4.7 9.3 -2.2 NA -4.1 -1.2 3.4 -1.8 4.1 -3.4 -.6
Sociology 6.4 5.0 6.3 -2.5 ( &) (&) NA ( &) 5.9 3.0 7.2 4.9 8.7 -7.6
Economics.- 8.3 4.7 1.4 6.1 (4) (4) NA (a) -2.2 6.0 -2.6 3.8 -11.5 -4.6
Psychology 5.5 2.4 3.4 6.0 22.0 -9.5 NA -4.9 3.2 3.7 3.8 -.9 .3 1.3

Percent not shown because base number less than 25.
NA-Not available.

search projects were also very small. On the other
hand, graduate students supported by Federal funds
significantly declined-8 percent-since the spring of
1968. Two-thirds of the decrease occurred from spring
1969 to spring 1970.

Faculty

Detailed data in table 2 reveal that departments in
all fields surveyed except chemical engineering,
physiology, and biochemistry showed significantly
smaller increases in science faculty from spring 1969
to spring 1970 than from spring 1968 to spring 1969.
Overall, the increase was 6.5 percent from 1968 to
1969 and 3.6 percent from 1969 to 1970. (See also
appendix tables B-10 and B-11.) Table 3 shows that
departments in Group 1 institutions reported the
smallest increase in number of faculty (7.6 percent)
for the entire period surveyed and that departments
in private institutions reported smaller increases in
faculty than did departments in public institutions.
Both of these phenomena are consistent with the
relatively low funding increases in these types of in-
stitutions. In terms of the number of departments,
20 percent of the departments had reductions in full-
time faculty from 1969 to 1970. Over 25 percent of
Group I departments reported reductions.' Science

3 Detailed data on number of departments reporting changes in
manpower discussed in text are not shown in the tables.
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faculty engaged in Federal science research increased
4 percent from 1968 to 1970; essentially all of the
increases occurred in 1969. Data in table 2 and ap-
pendix table B-10 reveal that physics, mathematics,
electrical engineering, microbiology, and sociology
reported declines in 1970. All fields except mathe-
matics had reported increases in 1969. Over the two
years, Group I departments reported the smallest
increases. About one-third of the Groups I, H, and III
departments and one-fourth of the Group IV de-
partments reported reductions in Federal project
research from 1969 to 1970.

Postdocto rates

Wide variations in trends in the number of post-
doctorates between fields, time periods, and types of
institutions are apparent in tables 2 and 3 and ap-
pendix tables B-10 and B-11. This may in some in-
stances be the result of the relatively small numbers
in certain categories (percentages are not shown in
tables where base numbers are less than 25). As in
the case of faculty, the increase in postdoctorates was
much smaller from spring 1969 to spring 1970-3.9
percent-than from spring 1968 to spring 1969-6.6
percent. Increases in the latter year were larger in
chemistry and mathematics. There were unusually
large increases in electrical engineering in both years-
21 percent. The data, in any event, do not support



TABLE 3.-PERCENT CHANGES IN MANPOWER, BY INSTITUTIONAL FUND GROUP
AND CONTROL OF INSTITUTION, SPRING 1968 TO 1969 AND 1969 TO 1970

Faculty

Grouping by total
Federal obligations

received for academic
science In FY 1969

and control

All selected science
departments...

By institutional fund
group:

(Millions of dollars)
Group I ($20 or more)...
Group II ($10 to $19)....
Group III ($5 to $9)
Group IV (Less than $5)

By control of institution:
Public
Private

Total
Engaged in

I Federal research
project

1968 I 1969 1968
to to to

1969 1970 ' 1969

Postdoctorates

Total
I Engaged in
I Federal research

project

Full.time graduate students

Total graduate
students

1969 1968 1969 1968 1969 1968
to to to to to to

1970 1969 1970: 1969 1970 1969

Total Supported by
Federal funds

1969 1968 1969 1968 1969
to to to to to

1970 1969 1970 1969 1970

6.5 3.6 0.3 6.6 3.9 NA 1.5 -0.5 0.7 -0.8 -0.4 -2.7 -5.1

3.8 3.5 .6 .9 3.8 2.6 NA .9 -3.0 -.5 -3.5 -1.0 -5.0 -4.4
7.7 l 4.0 I 6.1 1.9 10.6 7.0 NA 3.4 .4 .3 -.4 .3 -2.5 -3.9
8.3 I 2.2 7.5 -3.0 10.9 -1.8 NA -3.0 2.5 3.3 2.2 .1 .5 -9.6
7.4 5.5 3.4 -1.3 1.9 38.5 NA 26.8 .8 1.8 3.6 1.5 -4.8

*7.3 3.9 a 5.3 NA 3.2 NA -1.0 NA .0 NA .1 NA -6.0
*5.5 3.0 *1.7 NA 4.7 NA 4.2 NA 1.9 NA -1.5 NA -3.7

s Derived from institutional reports. All other figures from departmental reports.

anecdotal reports of widespread increases in post-
doctorates. The possibility exists that short-term post-
doctorates were not classified as "postdoctorates"
by some department chairmen. Only about 1 percent
of the departments reported a policy of increase in
their postdoctoral programs (appendix table B-21).
Eighteen percent of all responding departments cut
back the number of full-time postdoctorates in the
past year; 35 percent of the chemistry departments
cut back. Cutbacks were also much more likely in
Group I departments (27 percent) and least frequent
in Group IV departments (5 percent); similar propor-
tions of departments in public and private institutions
reported that they had a cut in full-time postdoc-
torates. Sixteen percent of all departments surveyed
reported cutbacks in postdoctorates on Federal re-
search projects; cutbacks were reported most fre-
quently by Group I departments (26 percent) and
least frequently by Group IV departments (4 percent).
The percentage of departments in public and private
institutions cutting back was about the same.

Graduate students

Table 2 also reveals that the largest decline in
graduate students from 1968 to 1970 was reported by
heads of mathematics departments (total down 7
percent and full-time down 8 percent). Chemistry
and biochemistry departments also reported de-
creases in the number of full-time students of 5 per-
cent or more for the whole period. An increase of

over 12 percent in full-time students over the period
was reported by sociology departments. Mathematics
departments reported a drop of 10 percent each year,
or 19 percent from 1968 to 1970 in students supported
by Federal funds. Departments in Group I institutions
reported the biggest percentage drop in all graduate
students, in full-time graduate students, and in those
supported by Federal funds.

In spite of the small changes in numbers of grad-
uate students, a large number of departments had
reductions from 1969 to 1970; almost one-half re-
ported reductions in full-time graduate students, and
one-fourth reported reductions of 10 percent or more.
Departments in larger institutions (Group r and 11)
and in private institutions had a slightly higher inci-
dence of reductions. All in all, reductions in full-time
graduate students on Federal funds were reported
from 1969 to 1970 by one-half of the surveyed de-
partments. Considerably over one-half of the chem-
istry, physics, electrical engineering, and biochemistry
departments reported reductions in graduate students
supported by Federal funds. Losses in full-time
graduate students supported from Federal research
projects were not distributed as widely as losses in
students with other types of Federal support from
1969 to 1970. Only 37 percent of the departments re-
ported reductions; only about one-fourth of the
departments in Group IV institutions reported reduc-
tions. The Group I figure was the highest-45 percent
with reductions. One-half of the departments reported

9



reductions in the number of full-time graduate
students supported by "other" Federal funds. Pro-
portionately more of the physical science and mathe-
matics departments reported cuts in full-time grad-
uate students supported by "other" Federal funds.
Fewer departments in Group IV than departments in
the other groups reported reductions in this category
of students. One-third of the departments reported
actual reductions in numbers of graduate students
supported by non-Federal funds.

Other professional staff

Full-time professionals, other than faculty or post-
doctorates increased by 4 percent in each of the years
studied (appendix table B-11). The likelihood of de-
partments having reductions in full-time "other pro-
fessionals" increased as the Federal funds for science
increased. Thirteen percent of all departments re-
ported reductions in "other professionals," but they
ranged from less than 10 percent of departments in
Group IV institutions to 20 percent in Group I insti-
tutions. Only 11 percent of the responding depart-
ments reported reductions in full-time "other pro-
fessionals" on Federal research projects in the year.

Technicians

The number of science and engineering technicians
in the science departments surveyed declined slightly
for 2 years running; a total loss of about 3 percent
among full-time technicians was reported from spring
1968 to spring 1970. Apparently this type of person-
nel has been affected to a greater extent, and perhaps
sooner, by tight budgets than have other types of
personnel. Departments in Group IV institutions re-
ported a gain of almost 18 percent in full-time tech-
nicians from 1968 to 1970 (appendix table B-12).
Overall, 13 percent of the surveyed departments re-
ported reductions in technicians from 1969 to 1970,
but there were significant variations in certain groups.
One-fourth of the physics departments and approxi-
mately one-third of biochemistry and physiology de-
partments reported reductions in technicians over this
period. Twenty-three percent of departments in Group
1 but only 4 percent of departments in Group IV
reported reductions.

Staff Participation in Research
and Teaching

There has been some anecdotal information that
new doctorates were not being provided an appro-
priate proportion of available research funds. In
view of the importance of support of new researchers,

10

the National Science Foundation surveyed the situa-
tion in selected science departments in the spring of
1968 and found that three-fourths of the surveyed
department chairmen felt that there was an adequate
division of available research funds for new doc-
torates.4 Since changes in Federal funding could
cause the situation to deteriorate, the 1969 and 1970
"Impact" surveys included questions on this subject.
Responses from department chairmen indicated that
the situation had not worsened. An adequate division
of funds for junior staff was reported in 1969 and 1970
-79 percent and 78 percent, respectively. This com-
pares with 75 percent in 1968. Table 4 shows the
proportion of departments reporting an inadequate
division of funds for junior staff by field in various
years. (See also appendix table B-15.)

Department heads also were asked to compare
the time faculty spent on teaching in the 1969-70
academic year with the time spent on teaching in the
1967-68 year. Eighty-four percent said the pro-
portion ( f time in teaching each year was about the
same. Twelve percent indicated a greater proportion
of time was spent in teaching in 1969-70, and about
a third of these, or 4 percent, reported that the in-
crease was attributable to changes in Federal funding.
Four percent said a smaller proportion of time was
spent in teaching in 1969-70, and three-fourths of

4 See National Science Foundation, Support and Research Par-
ticipation of Young and Senior Academic Staff, 1968 (NSF 68-31)
(Washington, D.C. 20402: Supt. of Documents, U.S. Govern-
ment Printing Office, 1968).

TABLE 4.-APPROPRIATENESS OF DIVISION OF RESEARCH
FUNDS BETWEEN JUNIORS AND SENIOR" STAFF

Selected science departments,
by field

Percent of departments
reporting inadequate division

of funds for junior staff

FY 1968 FY 1969 FY 1970

All selected science departments_ 24.9 20.4 21.7

Chemistry 34.4 27.1 26.9
Physics 28.9 23.4 24.3
Mathematics 24.7 23.3 27.4
Electrical engineering 25.7 15.1 8.9
Chemical engineering 18.6 21.2 18.5
Biochemistry 30.8 NA 38.1
Biological sciences 14.9 28.8 23.1
Microbiology 16.7 19.5 26.7
Physiology 16.7 22.2 23.1
Sociology 31.6 14.9 18.4
Economics 21.8 16.3 9.3
Psychology 16.2 12.1 14.8

' Seven years or less from the Ph.D.
"More than seven years from Ph.D.

Note: FY 1968 data may not be strictly comparable to FY 1969 and
FY 1970 because of a change in the format of the wording on the
survey question. Figures rounded to the nearest one-half percent.
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these attributed the decrease to changes in Federal
funding. (Appendix table B-16 shows data by field,
funding group, and control.)

Curtailment of Research Projects and
Major Research Facilities

Forty-one percent of the departments surveyed re-
ported that federally funded research projects had
been halted entirely in fiscal year 1969 or fiscal year
1970 because of changes in Federal funding; 20 per-
cent reported temporary halt of some federally funded
research projects (appendix table B-17). There was
an average of one federally funded research project
halted entirely for each responding department, with
a slightly higher number per department for Group I
departments. Projects were reported halted relatively
more frequently among departments in private insti-
tutions than among departments in public institutions.
The department heads said that 30 percent of the
projects halted entirely would not be reactivated
regardless of the subsequent Federal funding situa-
tion; 7 percent was expected to be reactivated with
support from non-Federal sources.

One-fourth of the institutions reported reductions
in the operational level of major institutional research
facilities since 1968 due to changes in Federal funding.
There was an average of two major facilities reported
reduced for each institution by those reporting reduc-
tions (appendix table A-6). The most prevalent types
of major institutional facilities reported reduced s ere
computer centers and separate research laboratories.
One-seventh of the surveyed department heads also
reported reductions in the operational level of major
departmental research facilities since 1968 (appendix
table B-18). The latter reported an average of one and
a one-half major research facilities reduced for each
department.

Departments Most Seriously Affected
Institutions were asked to identify the departments

most seriously affected by changes in Federal funding
patterns. Physical science departments were cited most
frequently-44 times among 86 institutions reporting.
Physics departments were reported to be adversely
affected by 21 of the respondents; and chemistry de-
partments, by 19. This means that almost one-fourth
of all respondents mentioned one or both of these
disciplines. Life science departments were mentioned
31 times as being among those most hurt by changes
in Federal funding. The social science and engineering
departments appear to have been less affected than
the physical and life science departments, as viewed

by university officials in the sample. The critical
effects reported most frequently by the central ad-
ministration for the most adversely affected depart-
ments were impairment of graduate study and re-
search programs. Other problems cited frequently
were related to reductions in equipment and con-
struction, impairment of career development, and
other employment problems (appendix table A-7).

Policy Changes

A substantial portion of the institutions changed
policy or practice regarding initiating or accepting
awards under Federal programs (appendix table A-8).
Most changes dealt with procedures related to sub-
mittal of proposals. The changes cited at the insti-
tutional level most often related to stricter review of
proposals before submittal to assure quality, and to
the forwarding of proposals to additional or new
Federal agencies.

Department heads were also queried as to policy
or practice changes with respect to awards under
Federal programs. Relatively few department heads
(14 percent) said they changed their policies or prac-
tices toward Federal awards (appendix table B-19).
Responses indicated more changes in practice because
of new circumstances than of deliberate department
policy changes. A fourth of those who made changes
said they were reducing the number of proposals
and almost as many (one-fifth) said they would b,
submitting more proposals. Thirteen percent of those
changing said they would shift the emphasis of their
research, for example, to environmental problems.

A policy of reducing graduate programs was indi-
cated by a number of department heads. One-third
said they made changes regarding the admission of
new graduate students because of changes in Federal
funding. One-fourth of all of the surveyed depart-
ments reported that they had reduced the size of their
graduate programs, due in whole or in part to changes
in Federal funding patterns. Departments in private
institutions reported this type of policy change more
frequently than those in public institutions (29 percent
and 20 percent, respectively). Reduction in program
size because of Federal funding changes was correlated
with the amount of Federal funds received, ranging
from 29 percent of Group I departments to only 13
percent of Group IV departments. Other types of
policy changes regarding admission of new graduate
students which were attributable at least in part to
changes in Federal funding were raising standards,
reducing support per student, and reducing the num-
ber of foreign students (appendix table B-20).
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One-seventh of the departments changed some
policies regarding postdoctorates. One-ninth of all
departments reported that they reduced their post-
doctorate programs because of changes in Federal
funding patterns. Eight of the institutions in the sample
surveyed said they increased the size of their programs
for this reason. Almost one-fourth of Group I de-
partments reduced their programs. Twice as large a
proportion of the private institution departments than
of public institution departments cut back their post-
doctorate programs =17 percent versus 8 percent
(appendix table B -21).

Major Effects Cited
Central administration staff and department heads

were both given an opportunity to provide comments
concerning the impact of changes in Federal funding
patterns in addition to answering specific structured
questions. These departmental and institutional free
responses, which were provided independently, showed
a high degree of consistency. Over one-half of the in-
stitutional respondents took advantage of this oppor-
tunity to air particular problems. Respondents for
one-third of the institutions in the survey mentioned
that graduate programs were impaired. Almost one-
third cited institutional problems. Most frequently
the latter 'elated to problems of new or emerging in-
stitutions or departments; next were institutional
problems related primarily to planning. One-sixth
said that their research efforts had been adversely
affected and that this had serious implications for the
future of science, nationally. For example, one insti-
tution indicated ". . . if the present constraints on
Federal support remain ... our potential contributions
to our national defense, to the country's scientific
manpower pool and to solutions of the problems of
mankind will be clearly diminished." Other problems,

12
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each cited by significant numbersat least five of the
university administratorsrelated to institutional
solvency and other financial difficulties, morale,
problems of new research investigators, inadequacy of
facilities or equipment, and postdoctoral appoint-
ments. Typical quotations among the 10 institutions
which reported financial difficulty were:

"More institutional funds being used to phase out
federal projects that are being dropped or reduced in
funding level."

"The general cuts in student support and training
programs come at a time when increased financial
pressures on already strained institutional resources
have necessitated tuition increases. Even with these
increases the University is facing a substantial oper-
ating deficit for FY 1971."

". .. total expenditures were up a little less than 4%,
or, because of inflation, not enough to permit any
growth at all. . . . Much of the increased use of in-
ternal funds has been in the form of more rapid utiliza-
tion of budgeted funds, amounting to the depletion of
operating capital and much from the contingency
reserves. . . . These can only be temporary measures."

Morale comments included items such as: "There is,
among our principal investigators, a general malaise
related to student, public and legislative attitudes
toward academic research. . . ." Ten out of the 86
institutions in the survey called attention to the grow-
ing problems impending in the near future. Seven out
of the 10 were private institutions.

Department chairmen's independent comments
were generally very similar. Twenty-seven percent
of the department heads reported impairment of
graduate programs; 17 percent reported that research
efforts were impaired, and 14 percent reported ad-
ministrative or financial problems (appendix table
B-22).
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TABLE A-1.-Institutions reporting changes in expenditures from all sources for research and edu-
cation in the sciences, by institutional fund group and control of institution, FY 1969
to FY 1970

Percent of institutions reporting-
Grouping by total

More funds in FY 1970 Less funds in FY 1970Federal obligations Total
received for institutions than in FY 1969 Same than in FY 1969

academic science reporting amount of
Total Increase Total Reductionin FY 1969 funds in

and control expending FY 1970 as expendin
gl

Less than 10-25 More than Less than 10-25 More thanmore in FY 1969 less
Number Percent 10 percent percent 25 percent 10 percent percent 25 percent

MI institutions 85 100.0 83.5 40.0 31.8 11.8 0.0 16.5 15.3 0.0 1.2

3y institutional fund
group:

(Millions of dollars)
Group I ($20 or more). 18 100.0 83.3 61.1 22.2 .0 .0 16.7 16.7 .0 .0
Group II ($10 to $19)_. 18 100.0 88.9 38.9 33.3 16.7 .0 11.1 11.1 .0 .0
Group III ($5 to $9)- 21 100.0 76.1 38.1 28.6 9.5 .0 23.8 23.8 .0 .0
Group IV (Less than

$5) 28 100.0 85.7 28.6 39.3 17.9 .0 14.3 10.7 .0 3.6

3y control:
Public 53 100.0 90.6 35.8 39.6 15.1 .0 9.4 9.4 .0 .0
Private 32 100.0 71.9 46.9 18.8 6.3 .0 28.1 25.0 .0 3.1

TABLE A-2.-Institutions reporting changes in expenditures of Federal funds for research and edu-
cation in the sciences, by institutional fund group and control of institution, FY 1969
to FY 1970

Percent or institutions reporting-
Grouping by total

More funds in FY 1970 Less funds in FY 1970Federal obligations Total
received for institutions than in FY 1969 Same than in FY 1969

academic science reporting amount of
Total increase Total Reductionin FY 1969 funds in

and control expending FY 1970 as = xpendin 4
more Less than 10-25 More than in FY 1969 less Less than 10-25 More than

Number Percent 10 percent percent 25 percent 10 percent percent 25 percent

Nil institutions 85 100.0 61.2 32.9 10.6 17.6 2.4 36.5 21.2 12.9 2.4

3y institutional fund
group:

(Millions of dollars)
3roup I ($20 or more). 18 100.0 61.1 55.6 0.0 5.6 5.6 33.3 22.2 11.1 .0
3 roup II ($10 to $19) 18 100.0 66.7 38.9 11.1 - 16.7 .0 33.3 22.2 11.1 .0
3Poup III ($5 to $9) 21 100.0 61.9 23.8 23.8 14.3 .0 38.1 23.8 9.5 4.8
3 roup IV (Less than

$5) 28 100.0 57.1 21.4 7.1 28.6 3.6 39.3 17.9 17.9 3.6

By control:
Public 53 100.0 73.6 37.7 17.0 18.9 3.8 22.6 15.1 7.5 .0
Private 32 100.0 4 .6 25.0 .0 15.6 0 59.4 31.3 21.9 6.3
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TABLE A-3.-Institutions reporting changes in expenditures of nonFederal funds for research and
education in the sciences, by institutional fund group and control of institution, FY 1969
to FY 1970

Grouping by total
Federal obligations

received for
academic science

in FY 1969
and control

Total
institutions
reporting

Percent of institutions reporting-

More funds in FY 1970
than in FY 1969 Same

amount of
funds in

FY 1970 as
in FY 1969

Less funds in FY 1970
than in FY 1969

Total
expending

more

Increase Total
expending

less

Reduction

Less than
10 percent

10-25
percent

More than
25 percent

Less than
10 percent

10-25
percent

More than
25 percentNumber Percent

All institutions

By institutional fund
group:

(Millions of dollars)
Group I ($20 or more).
Group II ($10 to $19)__
Group III ($5 to $9)
Group IV (Lass than

$5)

By control:
Public
Private

85 100.0 95.3 47.1 29.4 18.8 1.2 3.5 2.4 0.0 1.2

18

18

21

28

100.0
100.0
100.0

100.0

100.0
100.0
90.5

92.9

77.8
44.4
F2.4

25.0

11.1
22.2
23.8

50.0

11.1
33.3
14.3

17.9

.0
.0
.0

3.6

.0

.0
9.5

3.6

.0

.0
9.5

.0

.0

.0
.0

.0

.0

.0
.0

3.6

53

32

100.0
100.0

94.3
96.9

41.5
56.3

30.2
28.1

22.6
12.5

1.9
.0

3.8
3.1

3.8
.0

.0
.0

.0
3.1

TABLE A-4. Number of institutions with non-Federal funds compensating
for reduction in Federal funds for research and education in
the sciences, by institutional fund group and control of institu-
tion, FY 1970

Grouping by total
Federal obligations

received for
academic science

in FY 1969
and control

Institutions expending
less Federal funds In

FY 1970 than in FY 19o9

Institutions in which the
reduction in Federal funds
was at least equaled by
increased expenditure
of nonFederal funds

Number Percent of total

All institutions 31 18 58.1
By institutional fund group:
(Millions of dollars)

Group I ($20 or more) 6 3 50.0
Group II ($10 to $19) 6 4 66.7
Group III ($5 to $9) 8 4 50.0
Group IV (Less than $5) 11 7 63.6

By control:
Public 12 8 66.7
Private 19 10 52.6
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TABLE A-5.-Principal sources of increase in the use of non-Federal funds for research and edu,,a-
tion in the sciences resulting from changes in Federal funding, by institutional fund
group and control of institution, FY 1969 to FY 1970

Grouping by total
Federal obligations Total

received for insti-
academic science tutions

in FY 1969 reporting
and control

Institutions
reporting
increased

non-Federal
funds due to
changes in

Federal funding

I

Number of institutions reporting sources of increased non-Federal funds from-

Number Percent
of total

State
govern-
ments

Student Endow-
tuition ment
and arnings
fees

Endow-
ment

principal
Founda-
tions

Volun-
tary

health
agencies

Industry

Gifts
from
indi-

viduals
Other

All institutions 42 48.8 25 27 11 14 9 6

By institutional
fund group:

(Millions of dollars)
Group I ($20 or more)
Group II ($10 to $19).1
Group III ($5 to $9).-
Group IV (Less

than $5)

By control:
Public
Private

18
18
22

28

12

10
9

66.7
55.6
40.9

11 39.3

5
9
6

7

9
4

8
1

2

2
2
0

5 1

3 2
3 0

2
1

2

3

3
2
2

2

5
0
0

1

53
33

22 41.5
20 60.6

22

3
13
14

1
10

3
6

1

5

TABLE A-6.-Institutions reporting reduction in operational level of major research facilities because
of changes in Federal funding, by institutional fund group and control of institution, FY
1968 to FY 1970

Grouping by total
Federal obligations

received for
academic science

in FY 1969

Total
insti-

tutions
reporting

Institutions
reporting

reductions

Total
major

facilities
reduced

1970
less than

half of
1968

1970
one-half to

three-fourths of
1968

1970
three-fourths

or more of
1968

Number Percent Number Percent Number Percent Number Percent Number Percentand control

All institutions 86 21 24.4 37 100.0 9 24.3 12 32.4 16 43.2

By institutional fund group:
(Millions of dollars)

Group I ($20 or more) 18 9 50.0 17 100.0 4 23.5 5 29.4 8 47.1
Group II ($10 to $19) 18 3 16.7 9 100.0 1 11.1 5 55.6 3 33.3
Group ill ($5 to $9) 22 8 36.4 11 100.0 4 36.4 2 18.2 5 45.5
Group IV (Less than $5) 28 1 3.6 () ()
By control:

Public 53 13 24.5 22 100.0 5 22.7 7 31.8 10 45.5
Private 33 8 24.2 15 100.0 4 26.7 5 33.3 6 40.0

Number of facilities and reduction not provided by institution.
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TABLE A-7,Departments indicated by institutions as most seriously affected because of changes in
Federal funding, FY 1970

Department

Frequency of
designation

of
department

Frequency of critical effects mentioned were

Impairment
of research

Facilities or
equipment
curtailment

Morale
factors

Career and Solvency and
employment financial

impacts factors

Impairment
of graduate

progra m
Other
effects

Total

LifeLife sciences

Biochemistry
Biology
Microbiology
Pharmacology
Physiology
Zoology

Physical sciences

Atmospheric sciences
Chemistry
Physics
Space research

Mathematics
Engineering

Chemical
Electrical
Other

Social sciences

Economics
Psychology
Sociology

Computer Center

109

31

5

16
7
1

1

1

41 16 5 15 10

11 7 2 3 2

2
5
2
0
1

1

0
3
2
0
0
2

0
0
0
1

1

0

0
3
0
0
0
0

0
2
0
0
0
0

44 17 8 0 6 2

1

19
21
3

0
10

6

1

6
0
2
0
0

48 30

14 7

2 0
7 6
3 1

1 0
0 0
1 0

20 15

0 0
9 7

10 6
1 2

4 2
4 3

2 1
2 2
0 0

6 3

1 0
3 2
2 1

0 0

2
5

4

1

1

3

0
0
0

0
0
2

0
1

0

0
0
1

6 0 0 0 0 5



TABLE A-8.lnstitutions reporting changes in policy or practice toward Federal awards since FY
1968, by institutional fund group and control of institution

Grouping by total
Federal obligations

received for
academic science

in FY 1969
and control

Total
Institutions
reporting

Institutions
reporting

changed policy
or practice

Type of changes reported (number)

Stricter
review of
requests

before
submittal'

Apply
to

new
Federal

agencies

Change
in

organization

Reduce
or

defer
requestsNumber

Percent
of total

All institutions

By institutional fund group:
(Millions of dollars)

Group I ($20 or more)
Group II ($10 to $19)
Group III (S5 to $9)
Group IV (Less than $5)

By control:
Public
Private

84 17 20.2 8 5 4 3

18
17
22
27

6
3
6
2

33,3
17.6
27.3
7.4

3
1
2
2

1

1
2
1

2
0
2
0

0
1
2
0

52
32

7
10

13.5
31.3

3
5

3
2

2
2

2

1

TABLE A- 9.-- Institutions reporting major effects caused by changes in Federal funding, by institu-
tional fund group and control of institution, FY 1970

Grouping by total
Federal obligations

received for academic
science in FY 1969

and control

Institutions
reporting

major
effects

Actual or imminent effects categories were it

Impairment
of research

efforts
Institutional

problems
Morale
factors

Solvency and
financial
factors

Impairment
of graduate

progra m
Other

effects

All institutions 57 15 25 9 10 28 31

By institutional fund group:
(Millions of dollars)

Group I ($20 or more) 14 7 6 3 2 7 12
Group II ($10 to $19) 12 3 4 2 5 7 6
Group III ($5 to $9) 18 4 8 3 0 10 12
Group IV (Less than SO 13 1 7 1 3 4 1

By control:
Public 38 9 19 7 6 20 22
Private 19 6 6 2 4 8 9

These major effects cited were reported in free response to an unstructured openended question.



APPENDIX B

Analytical Departmental Tables

TABLE Page

B-1. Percent changes in expenditures for research and education in selected
science fields, by source of funds, FY 1969 to FY 1970 23

B-2. Departments reporting changes in total expenditures for research and
education in the sciences, by field, FY 1969 to FY 1970 23

B-3. Departments reporting changes in expenditures of Federal funds for re-
search and education in the sciences, by field, FY 1969 to FY 1970 24

B-4. Departments reporting changes in expenditures of Federal research grant
or contract funds for science research, by field, FY 1969 to FY 1970 24

B-5. Departments reporting changes in "other" Federal funds expended for
research and education in the sciences, by field, FY 1969 to FY 1970 25

B-6. Departments reporting changes in non-Federal funds expended for re-
search and education in the sciences, by field, FY 1969 to FY 1970 26

B-7. Departments with non-Federal funds compensating for reduction in
Federal funds for research and education in the sciences, by field, FY
1970 26

B-8. Departments reporting changes in the use of non-Federal funds because
of changes in Federal funding, by field, institutional fund group, control
of institution, and category of change, FY 1969 to FY 1970 27

B-9. Budget categories reported by departments as reduced 25% or more be-
cause of changes in Federal funding, by field, institutional fund group,
and control of institution, FY 1969 to FY 1970 28

B-10. Percent changes in total number of staff, by field, institutional fund
group, control of institution, and type of staff, spring 1968 to 1969 and
1969 to 1970 29

B-11. Percent changes in number of full-time staff, by field, institutional fund
group, control of institution, and type of staff, spring 1968 to 1969 and
1969 to 1970 30

B-12. Percent changes in number of science and engineering technicians, by
field, institutional fund group, and control of institution, spring 1968
to 1969 and 1969 to 1970

B -13. Percent changes in total number of graduate students, by field, institu-
tional fund group, control of institution, and source of support, spring
1968 to 1969 and 1969 to 1970

31

32

21



22

TABLE

B-14. Percent changes in number of full-time graduate students, by field, in-
stitutional fund group, control of institution, and source of support,
spring 1968 to 1969 and 1969 to 1970

B-15. Appropriateness of division of research funds between young and senior
staff, by field, institutional fund group, and control of institution, FY
1970

B-16. Departments reporting changes in faculty time spent in teaching, by
field, institutional fund group, and control of institution, FY 1968 to
FY 1970

B-17. Departments reporting federally funded research projects halted in FY
1969 or FY 1970 because of changes in Federal funding, by field, insti-
tutional fund group, and control of institution

B-18. Departments reporting reductions in operational level of major research
facilities because of changes in Federal funding, by field, institutional
fund group, and control of institution, FY 1968 to FY 1970

B-19. Changes in departmental policy or practice toward Federal awards, by
field, institutional fund group, control of institution, and type of change,
FY 1970

B-20. Effect of changes in Federal funding on policies of admitting new grad-
uate students, by field, institutional fund group, control of institution,
and type of change

B-21. Effect of changes in Federal funding on policies of accepting new post-
doctorates, by field, institutional fund group, control of institution, and
type of change

B-22. Other major effects reported because of changes in Federal funding, by
field, institutional fund group, and control of institution

28

Page

33

34

35

36

37

38

39

40

41



TABLE B-1.-Percent changes in expenditures for research and education in selected science fields,
by source of funds, FY 1969 to FY 1970

Selected science departments, by field
Number of

departments
responding

All
sources

Federal
sources

Federal
research
projects

Other
Federal
funds

NonFederal
sources

Chemistry 79 6.5 0.1 2.4 -8.4 11.0
Physics 71 .9 -4.7 -3.2 -19.7 8.9
Mathematics 68 8.8 5.1 10.9 -8.1 9.9
Electrical engineering 56 1.1 -4.7 -5.4 3.9 7.6
Chemical engineering 55 6.8 -1.0 2.1 -13.2 11.1
Biochemistry 42 6.3 5.3 2.7 16.1 8.0
Biological sciences 64 3.7 -5.0 -5.5 -2.7 11.1
Microbiology 44 3.7 -2.0 -0.6 -8.3 12.6
Physiology 28 8.2 5.3 7.1 12.3 12.8
Sociology 40 6.0 -5.7 -7.3 -2.7 12.0
Economics 42 16.3 10.4 7.5 29.8 17.5
Psychology 62 11.9 10.7 15.5 -1.2 13.0

Note: See appendix table D for the amount of expenditures reported by the selected departments in the sample of survey institutions
in fiscal year 1970.

TABLE B-2.-Departments reporting changes in total expenditures for research and education in the
sciences, by field, FY 1969 to FY 1970

Total

Percent of departments expending-

More funds in FY 1970 Less funds in FY 1970
Selected science departments than in FY 1969 Same than in FY 1969

departments, responding amountof
Total

expending
Increase Total

expending
Reductionby field funds in

FY 1970 as
Under 10-24 25 percent Under 10-24 25 percentmore in FY 1969 less

Number Percent 10 percent percent or over 10 percent percent or over

All selected science
departments 651 100.0 69.6 30.9 27.0 11.7 1.4 29.0 17.7 8.9 2.5

Chemistry 79 100.0 69.6 38.0 21.5 10.1 .0 30.4 20.3 7.6 2.5
Physics 71 100.0 59.2 33.8 18.3 7.0 1.4 39.4 26.8 11.3 1.4
Mathematics 68 100.0 80.9 38.2 32.4 10.3 2.9 16.2 13.2 2.9 .0
Electrical

engineering 56 100.0 71.4 32.1 28.6 10.7 .0 28.6 17.9 8.9 1.8
Chemical

engineering 55 100.0 69.1 25.5 32.7 10.9 5.5 25.5 16.4 5.5 3.6
Biochemistry 42 100.0 61.9 26.2 26.2 9.5 .0 38.1 21.4 11.9 4.8
Biological sciences_ 64 100.0 67.2 23.4 32.8 10.9 .0 32.8 15.6 14.1 3.1
Microbiology 44 100.0 63.6 27.3 29.5 6.8 2.3 34.1 22.7 6.8 4.5
Physiology_ 28 100.0 64.3 17.9 17.9 28.6 3.6 32.1 14.3 17.9 .0
Sociology 40 100.0 67.5 27.5 30.0 10.0 .0 32.5 10.0 15.0 7.5
Economics 42 100.0 83.3 40.5 28.6 14.3 2.4 14.3 11.9 .0 2.4
Psychology 62 100.0 74.2 29.0 25.8 19.4 .0 25.8 16.1 9.7 .0
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TABLE B-3.---Departments reporting changes in expenditures of Federal funds for research and educa-
tion in the sciences, by field, FY 1969 to FY 1970

Total

Percent of departments expending -

More funds in FY 1970 Less funds in FY 1970
Selected science departments than in FY 1969 Same than in FY 1969

departments, responding amountof
Total

expending
ocrease Total

expending
Reductionby field funds in

FY1970 as
Under 10-24 25 percent Under 10-24 25 percentmore in FY 1969 less

Number Percent 10 percent percent or over 10 percent percent or over

All selected science
departments 655 100.0 49.0 13.1 12.8 23.1 2.9 48.1 14.7 16.9 16.5

Chemistry 79 100.0 43.0 15.2 12.7 15.2 .0 57.0 21.5 10.1 25.3
Physics 72 100.0 36.1 12.5 8.3 15.3 2.8 61.1 22.2 26.4 12.5
Mathematics 68 100.0 55.9 13.2 10.3 32.4 7.4 36.8 5.9 17.6 13.2
Electrical

engineering 57 100.0 50.9 10.5 12.3 28.1 1.8 47.4 10.5 21.1 15.8
Chemical

engineering 55 100.0 47.3 10.9 14.5 21.8 5.5 47.3 14.5 18.2 14.5
Biochemistry 42 100.0 52.4 19.0 19.0 14.3 .0 47.6 14.3 19.0 14.3
Biological sciences. 65 100.0 52.3 13.8 13.8 24.6 .0 47.7 16.9 13.8 16.9
Microbiology 45 100.0 53.3 22.2 17.8 13.3 .0 46.7 20.0 11.1 15.6
Physiology 28 100.0 53.6 14.3 10.7 28.6 3.6 42.9 14.3 21.4 7.1
Sociology 41 100.0 43.9 7.3 12.2 24.4 7.3 48.8 7.3 9.8 31.7
Economics 42 100.0 54.8 4.8 7.1 42.9 9.5 35.7 2.4 16.7 16.7
Psychology 61 100.0 52.5 13.1 16.4 23.0 .0 47.5 18.0 18.0 11.5

TABLE B-4.-Departments reporting changes in expenditures of Federal research grant or contract
funds for science research, by field, FY 1969 to FY 1970

Total

Percent of departments expending -

More funds in FY 1970 Less funds in FY 1970
Selected science departments than in FY 1969 Same than in FY 1969

departments, responding amount of
Total

expending
Increase Total

expending
Reductionby field funds in

FY1970 as
more Under 10-24 25 percent in FY 1969 less Under 10-24 25 percent

Number Percent 10 percent percent or over 10 percent percent or over

All selected science
departments 649 100.0 48.7 12.8 11.7 24.2 7.4 43.9 12.8 15.4 15.7

Chemistry 79 100.0 43.0 15.2 11.4 16.5 3.8 53.2 19.0 17.7 16.5
Physics 72 100.0 34.7 12.5 8.3 13.9 6.9 58.3 23.6 23.6 11.1
Mathematics 66 100.0 54.5 9.1 16.7 28.8 9.1 36.4 4.5 16.7 15.2
Electrical

engineering 56 100.0 51.8 10.7 12.5 28.6 8.9 39.3 7.1 17.9 14.3
Chemical

engineering 55 100.0 49.1 7.3 14.5 27.3 9.1 41.8 9.1 18.2 14.5
Biochemistry 42 100.0 50.0 28.6 14.3 7.1 2.4 47.6 23.8 11.9 11.9
Biological sciences. 64 100.0 54.7 10.9 15.6 28.1 4.7 40.6 7.8 15.6 17.2
Microbiology 45 100.0 64.4 26.7 13.3 24.4 2.2 33.3 8.9 13.3 11.1
Physiology 27 100.0 55.6 18.5 14.8 22.2 3.7 40.7 14.8 14.8 11.1
Sociology 41 100.0 36.6 2.4 9.8 24.4 19.5 43.9 7.3 4.9 31.7
Economics 41 100.0 48.8 7.3 4.9 36.6 19.5 31.7 2.4 9.8 19.5
Psychology 61 100.0 49.2 9.8 4.9 34.4 3.3 47.5 19.7 11.5 16.4
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TABLE B-5.-Departments reporting changes in "other" Federal fundsa expended for research and
education in the sciences, by field, FY 1969 to FY 1970

Selected science
departments,

by field

Total
departments
responding

Percent of departments expending-

More funds in FY 1970
than in FY 1969 Same

amount of
funds in
FY 1970 as
in FY 1969

Less funds in FY 1970
than in FY 1969

Total
expending

more

Increase Total
expending

less

Reduction

Under
10 percent

10-24
percent

25 percent
or over

Under
10 percent

10-24
percent

25 percent
or overNumber Percent

All selected science
departments 649 100.0 37.1 6,5 6.6 24.0 20.8 42.1 6.0 10.0 26,0

Chemistry 79 100.0 39.2 7.6 7.6 24.1 10.1 50.6 3.8 7.6 39.2
Physics 72 100.0 30.6 8.3 5.6 16.7 25.0 44.4 5.6 6.9 31.9
Mathematics 66 100.0 31.8 3.0 4.5 24.2 28.8 39.4 4.5 6.1 28,8
Electrical

engineering 56 100.0 37,5 1.8 7.1 28.6 23.2 39.3 1.8 12.5 25.0
Chemical

engineering 55 100.0 25.5 3.6 7,3 14.5 30.9 43.6 9.1 7.3 27,3
Biochemistry 42 100.0 50.0 7.1 7.1 35.7 9.5 40.5 9.5 9.5 21.4
Biological sciences. 64 100.0 35.9 3.1 6.3 26.6 15.6 48.4 7.8 9.4 31.3
Microbiology 44 100.0 38.6 15.9 6.8 15.9 13.6 47.7 9.1 13.6 25.0
Physiology 27 100.0 51.9 3.7 11.1 37.0 11.1 37.0 3.7 11.1 22.2
Sociology 41 100.0 36.6 7.3 7.3 22.0 26.8 36.6 7.3 17.1 12.2
Economics 41 100.0 31.7 .0 2.4 29.3 43.9 24.4 2.4 7.3 14.6
Psychology 62 100.0 46.8 14.5 8.1 24.2 12.9 40.3 8.1 16.1 16.1

Includes all Federal funds other than for research project grants or contracts (e.g., institutional grants).
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TABLE B-6.-Departments reporting changes in non-Federal funds expended for research and educa-
tion in the sciences, by field, FY 1969 to FY 1970

Total

Percent of departments expending-

More funds in FY 1970 Less funds in FY 1970
Selected science

departments,
departments
responding

than in FY 1969 Same
amount of

than in FY 1969

Total Increase Total Reductionby field funds in
expending FY1970 as = xpending

more Under 10-24 25 percent In FY 1969 less Under 10-24 25 percent
Number Percent 10 percent percent or over 10 percent percent or over

All selected science
departments 652 100.0 80.1 35.3 30.7 14.1 2.6 17.3 12.0 3.5 1.8

Chemistry 79 100.0 81.0 38.0 25.3 17.7 2.5 16.5 10.1 2.5 3.8
Physics 71 100.0 80.3 45.1 28.2 7.0 2.8 16.9 11.3 4.2 1.4
Mathematics 68 100.0 82.4 36.8 33.8 11.8 1.5 16.2 13.2 2.9 .0
Electrical

engineering 58 100.0 82.1 48.2 23.2 10.7 .0 17.9 14.3 1.8 1.8
Chemical

engineering 55 100.0 80.0 25.5 43.6 10.9 5.5 14.5 9.1 5.5 .0
Biochemistry 43 100.0 69.8 27.9 30.2 11.6 4.7 25.6 9.3 14.0 2.3
Biological sciences. 64 100.0 71.9 25.0 26.6 20.3 3.1 25.0 17.2 3.1 4.7
Microbiology 44 100.0 81.8 40.9 25.0 15.9 .0 18.2 13.6 2.3 2.3
Physiology 28 100.0 78.6 21.4 39.3 17.9 10.7 10.7 7.1 3.6 .0
Sociology 40 100.0 75.0 22.5 35.0 17.5 .0 25.0 17.5 5.0 2.5
Economics 43 100.0 83.7 41.9 30.2 11.6 2.3 14.0 11.6 .0 2.3
Psychology 61 100.0 90.2 37.7 34.4 18.0 1.6 8.2 8.2 .0 .0

26

TABLE B-7.Departments with non-Federal funds compensating for reduction
in Federal funds for research and education in the sciences, by
field, FY 1970

Selected science
departments,

by field

Departments
expending less
Federal funds

in FY 1970
than in FY 1969

Percent of departments in
which the reduction in Federal

funds was at least
equaled by increased

expenditures of
non-Federal funds

All selected science departments 314 45.5

Chemistry 45 48.9
Physics 43 37.2
Mathematics 25 64.0
Electrical engineering 27 48.1
Chemical engineering 26 50.0
Biochemistry 20 25.0
Biological sciences 31 45.2
Microbiology 21 33.3
Physiology 12 25.0
Sociology 20 45.0
Economics 15 73.3
Psychology 29 48.3
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TABLE B-8.-Departments reporting changes in the use of non-Federal funds because of changes in
Federal funding, by field, institutional fund group, control of institution, and category
of change, FY 1969 to FY 1970

Selected science
departments,

by field,
institutional

fund group,
and control of

institution

Total
depart-
ments

respond-
ing

Departments
reporting
changes

Percent of departments using an increase of non-Federal funds for-

Faculty
salaries

Gradu-
ate

student
stipends

Post-
doc-

torate
stipends

Other
profes-
sional

salaries

Tech-
nician

salaries

Equip-
ment

Facilities Supplies Other

Number Percent

All selected science
departments 658 200 30.4 28.5 44.5 13.0 13.5 15.5 43.0 15.5 42.5 12.0

By field:
Chemistry 79 25 31.6 20.0 52.0 24.0 8.0 8.0 68.0 36.0 60.0 8.0
Physics 72 25 34.7 16.0 32.0 16.0 12.0 16.0 40.0 8.0 28.0 12.0
Mathematics 67 9 13.4 11.1 44.4 11.1 11.1 .0 .0 11.1 22.2 11.1
Electrical

engineering 57 11 19.3 45.5 45.5 9.1 18.2 18.2 27.3 .0 18.2 18.2
Chemical

engineering 55 20 36.4 20.0 60.0 10.0 10.0 15.0 45.0 .0 50.0 10.0
Biochemistry 43 22 51.2 27.3 36.4 22.7 22.7 22.7 45.5 18.2 50.0 9.1
Biological sciences 66 26 39.4 26.9 38.5 11.5 11.5 26.9 46.2 26.9 42.3 19.2
Microbiology 46 18 39.1 44.4 27.8 5.6 16.7 .0 22.2 5.6 38.9 .0
Physiology 27 12 44.4 41.7 41.7 16.7 16.7 33.3 50.0 16.7 75.0 16.7
Sociology 40 12 30.0 50.0 66.7 .0 8.3 8.3 41.7 8.3 33.3 16.7
Economics 43 3 7.0 66.7 100.0 .0 33.3 .0 .0 .0 33.3 .0

Psychology_____ 63 17 27.0 23.5 47.1 5.9 11.8 17.6 58.8 23.5 35.3 17.6

By institutional
fund group:

(Millions of dollars)
Group I

($20 or more)_.. 190 70 36.8 22.9 34.3 18.6 12.9 18.6 42.9 21.4 41.4 18.6
Group II

($10 to $19) 182 56 30.8 32.1 50.0 10.7 16.1 14.3 32.1 8.9 37.5 8.9
Group III

( ;5 to ;9) 165 51 30.9 33.3 47.1 9.8 7.8 13.7 45.1 11.8 45.1 9.8
Group IV

(Less than $5)_ 121 23 19.0 26.1 56.5 8.7 21.7 13.0 65.2 21.7 52.2 4.3

By control:
Public 420 121 28.8 26.4 46.3 11.6 14.9 11.6 39.7 9.9 39.7 11.6
Private 2?" 79 33.2 31.6 41.8 15.2 11.4 2L5 48.1 24.1 46.8 12.7

Grouped by total Federal obligations received for academic
science in institutions, FY 1969.
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TABLE B-9. Budget categories reported by departments as reduced 25 percent or more because of
changes in Federal funding, by field, institutional fund group, and control of institution,
FY 1969 to FY 1970

Selected science
departments, by
field, institutional

fund group,
and control of

institution

Total
departments
responding

Percent of departments indicating reduction of 25% or more for-

Number Percent

Equip. Travel Supplies
ment

Publi.
cations

Salaries

Tech-
nician

Clerical &
secretarial

Con. I
; Other

struction i

All selected science departments._

By field:
Chemistry
Physics
Mathematics
Electrical engineering
Chemical engineering
Biochemistry
Biological sciences
Microbiology
Physiology
Sociology
Economics
Psychology_

By institutional fund group:
(Millions of dollars)

Group I ($20 or more)
Group II ($10 to $19)
Group Ill ($5 to $9)
Group IV (Less than $5)

By control:
Public
Private

662

79

72
68
57

55

43

66
46
28

41

43

64

100.0

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

1 100.0

19.9

20.3
26.4

.0
5.3

21.8
48.8
30.3
17.0
32.1
12.2
2.3

14.1

16.2

10.1
18.1
4.4
3.5

12.7
32.6
24.2
50.0
25 0

9.8
9.3
9.4

10.6 10.6

8.9
8.3
2.9
7.0

14.5
23.3
16.7
17.4
14.3
12.2

4.7
4.7

8.8 6.3

10.1
12.5
20.6
3.5
9.1

16.3
12.1
13.0

7.1
4.9
7.0
6.3

1.3
6.9
1.5
7.0
5.5

14.0
24.2
6.5

21.4
14.6
4.7
7.8

7.5
2.8
1.5
3.5
1.8
7.0

12.1
6.5

21.4
12.2
7.0
9.4

192 100.0 24.5
182 100.0 19.2
166 100.0 24.1
122 100.0 8.2

19.3
17.6
16.3
9.01

10.4 12.0
11.0 7.1
13.3 15.7
6.6 6.6

9.4
7.1

12.0
5.7

7.8
5.5
7.2
4.1

421
241

100.0
100.0

19.7
20 3

14.7
18.7

10.0
11.6

9.0
13.3

7.8
10.4

5.7
7.5

1

5.0 ! 3.6

2.5 5.1
6.9 1.4
2.9 2.9
1.8 .0
5.5 9.1
7.0 7.0

15.2 3.0
2.2 4.3

10.7 3.6
.0 2.4
.0 4.7

4.7 1.6

8.9 5.2
6.0 4.4
1.8 3.0
1.6 .8

5.5 2.9
4.1 5.0

Grouped by total Federal obligations received for academic
science in institutions, FY 1969.
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TABLE B-10.-Percent changes in total number of staff, by field, institutional fund group, control of
institution, and type of staff, spring 1968 to 1969 and 1969 to 1970

Selected
Faculty Postdoctorates Other professionals

science
departments,

by field,
institutional

fund group,*
and control of

institution

Total
Engaged in

Federal research
project

Total
Engaged in

Federal research
project

Total
Engaged in

Federal research
pro ect

1968
to

1969
to

1968
to

1969 1968
to to

1969
to

1968
to

1969
to

1968
to

1969
to

1968
to

1969
to

1969 1970 1969 1970 1969 1970 1969 1970 1969 1970 1969 1970

All selected science
departments 6.5 3.6 3.7 0.3 6.6 3.9 NA 1.5 5.7 1.8 NA 2.6

By field:
Chemistry 6.0 4.5 4.4 1.4 1.5 5.6 NA 2.0 17.8 3.8 NA -2.8
Phya....) 7.9 2.4 4.7 -1.0 7.7 1.8 NA -2.2 3.4 -1.2 NA -2.5
Mathematics 5.2 3.2 -.1 -5.8 -4.1 16.0 NA (b) -3.5 -11.4 NA (b)
Electrical engineering 7.0 3.2 3.4 -1.7 21.2 21.2 NA 24.2 -1.6 -8.2 NA 11.9
Chemical engineering 3.2 6.0 1.1 4.7 14.3 -3.6 NA 2.3 12.9 28.1 NA (b)
Biochemistry 5.7 5.5 3.3 1.5 4.7 5.0 NA 5.7 -2.8 -.4 NA -4.5
Biological sciences 9.4 3.9 7.7 2.6 19.0 .8 NA 1.0 8.0 3.0 NA 2.9
Microbiology. 4.6 1.9 3.4 -3.0 6.1 -1.2 NA -4.4 .0 -1.9 NA .5
Physiology- 5.5 5.2 1.9 4.7 9.3 -2.2 NA -4.1 4.3 13.8 NA 29.0
Sociology. 6.4 5.0 6.3 -2.5 (b) (b) NA (b) 19.3 6.8 NA 7.1
Economics 8.3 4.7 1.4 6.1 (b) (b) NA j (b) 8.9 15.2 NA (b)
Psychology 5.5 2.4 3.4 6.0 22.0 -9.5 NA -4.9 11.1 15.1 NA 23.4

By institutional fund group:
(Millions of dollars)

Group I ($20 or more) 3.8 3.5 .6 .9 3.8 2.6 NA .9 -0.2 .4 NA 2.1
Group II ($10 to $19) 7.7 4.0 6.1 1.9 10.6 7.0 NA 3.4 10.6 3.9 NA 1.2
Group III ($5 to $9) 8.3 2.2 7.5 -3.0 10.9 -1.8 NA -3.0 12.9 7.7 NA 9.4
Group IV (Less than $5) 7.4 5.5 3.4 -1.3 1.9 38.5 NA 26.8 20.2 -7.9 NA -9.7

By control:
Public NA 3.9 NA .1 NA 3.2 NA -1.0 NA 3.2 NA 3.3
Private NA 3.0 NA NA 4.7 NA 4.2 NA .2 NA 1.8

Grouped by total Federal obligations received for academic
science in institutions, FY 1969.

b Base number less than 25.

NA sir Not available.
Note: See appendix table C-5 for numbers of staff In each cate

gory in sampled departments in spring 1970.

35
29



TABLE B-11.-Percent changes in number of full-time staff, by field, institutional fund group, control
of institution, and type of staff, spring 1968 to 1969 and 1969 to 1970

Selected science
departments,

by field,
institutional
fund group, A

and control of
Institution

All selected science
departments.

By field:
Chemistry......,..- .......
Physics.....,..,......
Mathematics
Electrical engineering..- .
Chemical engineering
Biochemistry
Biological sciences
Microbiology
Physiology ________ .....
Sociology
Economics...,.... ......... ..-
Psychology

Total

1968 1969
to to

1969 1970

6.3 4.0

5.5 4.2
7.7 2.2
5.1 4.4
6.4 3.8
2.8 6.8
4.9 6.4
9.4 2.5
2.7 2.0
4.9 3.2
6.8 5.2
7.8 4.5
6.1 5.3

4.1 2.6
7.1 6.2
8.0 2.6
6.8 5.5

NA 4.9
NA 2.2

Faculty

Engaged in
I Federal research
I project

Postdoctorates

Engaged in
Federal research

project
Total

Other professionals

Total
Engaged in

Federal research
project

By institutional fund group:
(Millions of dollars)

Group I ($20 or more)
Group II ($10 to $19)
Group III ($5 to $9)
Group IV (Less than $5)

By control:
Public
Private

1968 I 1969 1968
to 1 to to

1969 1970 1969

1969 1968 1969
to to to

1970 1969 1970

1968
to

1969

1969 I 1968 1969
to i to I to

1970 1969 1970

3.9 -1.0 6.2 3.9 NA 1.6 4.4 3.5

3.1 1.0 1.5 5.3 NA 1.2
5.2 -1.1 ^ 7.5 3.6 NA -1.0
1.1 -5.5 .0 16.0 NA (b)
3.1 , -2.1 20.0 16.0 NA 24.6
1.1 5.1 15.9 -8.2 NA -2.6
2.9 2.6 2.7 6.8 NA 8.5
8.0 1 .1 18.2 .3 NA .3
2.4 ; -5.1 6.2 .0 NA I -3.9
1.4 2.1 6.7 -4.6 NA -5.8
6.4 -2.8 -50.0 (b) NA (b)
8.4 -4.0 33.3 (b) NA (b)
3.2 -0.6 25.9 -11.1 NA -2.6

0.6 -1.4 3.0
6.6 2.2 10.1
7.2 -3.0 11.2
3.6 -4.0 2.9

2.6
7.9

-1.8
36.0

NA
NA
NA
NA

14.9 , 3.2
2.9 ; -1.3
1.4 1-10.8
2.0 5.2

19.2 (b)
-4.4 3.1

6.6 3.2
-2.1 .5

8.4 13.7
16.1 (b)
6.0 9.4
6.4 25.9

4

i

1.1 -1.0 1.3
2.4 11.1 9.6

-1.9 9.1 7.3
24.1 14.6 -15.4

NA -0.6 NA
NA -1.5 NA

3.8
4.1

NA
NA

-1.1 NA
4.2 NA

5.1
1.5

'Grouped by total Federal obligations received for academic
science in institutions, FY 1969.

b Base number less than 25.

l

.r

NA : 3.3

NA -3.1
NA -2.9
NA (b)
NA 13.6
NA (b)
NA -1.0
NA . 1.9
NA 5.4
NA 25.4
NA (b)
NA (b)
NA 17.6

NA 1.9
NA 5.0
NA 8.8
NA -10.7

NA 4.8
NA 1.8

NA mg Not available.
Note: See appendix table C-6 for numbers of staff in each cate-

gory in sampled departments in spring 1970.



TABLE B-12.-Percent changes in number of science and engineering technicians, by field, institu-
tional fund group, and control of institution, spring 1968 to 1969 and 1969 to 1970

Selected science departments, by field,
institutional fund group, A and control of institution

Total
departments
responding

(1970 survey)

Percent change

1969 to 1970 1969 to 1970

Total Full time Total Full time

All selected science departments 634 -1.5 -1.2 -0.5 -2.0

By field:
Chemistry 79 7.8 8.3 -1.5 3.7
Physics 68 -5.7 -3.9 -4.4 -6.8
Mathematics 62 25.0 .0 -3.7 .0
Electrical engineering 57 -8.5 -9.2 -3.4 -3.6
Chemical engineering 55 -2.1 1.1 -8.3 -3.5
Biochemistry 42 8.5 4.2 -.3 -6.3
Biological sciences 62 -2.6 .5 5.1 5.9
Microbiology 43 -1.2 -1.3 1.5 1.0
Physiology 26 -7.2 -6.5 9.9 -4.5
Sociology 39 80.0 50.0 (b) (b)
Economics 39 85.7 .0 (b) (b)

Psychology 62 9.6 8.7 2.8 -3.0

By institutional fund group:
(Millions of dollars)

Group I ($20 or more) 3 MO 181 -3.9 -6.9 -.7 -2.8
Group II ($10 to $19) 176 2.6 +7.6 1.7 .4
Group III ($5 to $9) . 162 -5.1 -4.9 -4.9 -5.2
Group IV (Less than $5) 115 6.3 +7.6 6.7 9.4

By control:
Public 400 NA NA .8 -2.0
Private 234 NA NA -2.0 -2.0

Grouped by total Federal obligations received for academic NA 301 Not available.
science in institutions, FY 1969. Note: See appendix table C-6 for number of staff in sampled

b Base number less than 25. departments in spring 1970.
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TABLE B-13.-Percent changes in total number of graduate students, by field, institutional fund
group, control of institution, and source of support, spring 1968 to 1969 and 1969 to
1970

Selected science
i

departments,
by field,

institutional
fund group,*
and control of

institution

Total
graduate students

Supported by
Federal funds

Engaged in
Federal research

project

Supported by
"Other" Federal

funds
Not supported by

Federal funds

1968
to

1969

1969
to

1970

1968
to

1969

1969
to

1970

1968
to

1969

1969
to

1970

1968
to

1969

1969
to

1970

1968
to

1969

1969
to

1970

All selected science departments -0.5 0.7 -2.5 -5.0 -2.8 -4.8 -2.3 -5.2 0.8 4.1

By field:
Chemistry -1.7 -0.7 -4.8 -6.5 -5.8 -0.9 -3.5 -12.6 1.1 3.9
Physics 1.3 -2.1 -2.2 -6.5 -0.1 -5.9 -6.0 -7.8 4.7 2.1
Mathematics -4.5 -2.2 -10.6 -9.5 -19.4 5.6 -8.0 -13.5 -2.5 .1
Electrical engineering -4.1 2.6 -3.7 -7.4 2.9 -5.3 -14.7 -11.9 -4.3 6.3
Chemical engineering 1.3 -1.9 -7.9 -9.2 -5.8 -3.5 -8.5 -15.7 7.5 1.7
Biochemistry -0.1 -3.8 1.9 -6.9 -1.7 -17.8 4.2 -0.3 -5.9 4.3
Biological sciences 2.5 2.0 3.5 .5 -5.0 -4.8 6.9 2.3 -1.9 3.3
Microbiology 0.1 -1.9 .7 -2.1 -3.0 -5.4 2.5 -0.6 -0.9 -1.6
Physiology -1.2 3.4 -3.7 -2.4 3.4 -11.6 -6.0 .0 2.6 10.2
Sociology 5.9 3.0 8.7 -9.0 19.7 -23.2 5.6 -1.0 4.7 8.2
Economics -2.2 6.0 -11.4 -2.6 5.3 11.6 -16.2 -6.4 -0.2 7.7
Psychology 3.2 3.7 .7 1.7 -8.2 -2.4 4.1 3.1 5.6 5.1

By institutional fund group:
(Millions of dollars)

Group I ($20 or more) -3.0 -0.5 -5.0 -4.4 -3.9 -5.8 -5.9 -3.1 -1.2 2.8
Group II ($10 to $19) .4 .3 -2.0 -3.9 -5.4 -0.2 .7 -6.6 2.2 2.5
Group Ill ($5 to $9) 2.5 3.3 .4 -8.6 .5 -9.2 .3 -8.4 3.5 9.1
Group IV (Less than $5) .8 1.8 3.8 -4.9 8.7 -0.6 1.0 -7.3 -0.2 3.0

By control:
Public NA .0 NA -6.1 NA -6.4 NA -5.9 NA 3.3
Private NA 1.9 NA -3.2 NA -2.0 NA -4.2 NA 5.5

Grouped by total Federal obligations received for academic
science in institutions, FY 1969.

NA 31C Not available.
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Note: See appendix table C-7 for number of graduate students in
sampled departments in spring 1970.



TABLE B-14.-Percent changes in number of full-time graduate students, by field, institutional fund
group, control of institution, and source of support, spring 1968 to 1969 and 1969 to
1970

Selected science
departments,

by field,
Institutional
fund group,
and control of

Institution

Total full-time
graduate students

Supported by
Federal funds

Engaged in
Federal research

project

Supported by
"Other" Federal

funds
Not supported by

Federal funds

1968
to
1969

1969
to

1970

1968 I 1969
to I to

1969 1 1970

1968
to

1969

1969
to

1970

1968
to

1969

f

1969 1968
to to

1970 1969

1969
to

1970

All selected science departments -0.8 -0.4 -2.7 -5.1 -3.2 -4.9 -2.3 -5.3 0.7 3.4-- -
By field:

Chemistry -2.4 -2.7 -4.5 -7.1 -5.4 -2.0 -3.5 -12.6 -0.3 1.2
Physics .0 -1.9 -2.8 -6.1 -1.1 -6.0 -6.0 -6.6 3.4 3.4
Mathematics -5.2 -3.2 -9.8 -9.8 -21.9 7.1 -6.4 -13.9 -3.3 -0.4
Electrical engineering -5.6 2.6 -5.1 -7.5 .8 -5.7 -14.3 -11.7 -4.8 11.9
Chemical engineering -0.1 -0.3 -5.6 -9.4 -1.3 -3.7 -10.1 -15.9 5.9 7.9
Biochemistry .0 -5.0 1.0 -7.3 -2.1 -17.0 3.0 -.1.4 -3.3 .9
Biological sciences 2.5 1.1 3.5 .8 -5.9 -4.2 6.8 2.4 1.9 2.2
Microbiology .0 -1.2 .9 -1.9 -2.5 -5.1 2.4 -0.6 -1.5 ' .0
Physiology -1.8 4.1 -3.4 -0.6 4.7 -5.0 -6.0 .4 .9 10.2
Sociology 7.2 4.9 8.7 -7.6 18.4 -20.9 6.5 -0.4 6.5 11.4
Economics -2.6 3.8 -11.5 -4.6 3.6 10.1 -15.5 -8.1 -0.4 : 5.8
Psychology 3.8 -0.9 .3 1.3 -7.8 -3.0 3.4 2.8 7.5 I -2.8

I

By institutional fund group:
(Millions of dollars)

Group I ($20 or more) -3.5 -1.0 -4.8 -4.4 -3.9 -5.9 -5.6 -2.9 -2.3 2.5
Group II ($10 to $19) -0.4 .3 -2.4 -3.9 -6.2 -0.2 .4 -6.6 1.4 3.1
Group III ($5 to $9) 2.2 .1 .4 -9.6 .9 -9,6 .1 -9.7 3.3 7.5
Group IV (Loss than $5) 3.6 -0.6 1.6 -4.8 3.8 -1.3 .4 -6.8 4.6 .7

By control:
Public NA .1 NA -6.0 NA -6.3 NA -5.7 NA 4.3
Private NA -1.5 NA -3.7 NA -2.6 NA -4.6 NA 1.1

Grouped by total Federal obligations received for academic
science In institutions, FY 1969.

NA MI Not available.

Note: See appendix table C-8 for number of full-time graduate
students in sampled departments in spring 1970.
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TABLE B-15.-Appropriateness of division of research funds between young a and senior staff, by field,
institutional fund group, and control of institution, FY 1970

Selected science departments, by field,
institutional fund group, b and control of institution

Total
departments
responding

Percent of departments indicating
split not appropriate

Number Percent

Inadequate Inadequate
funds for funds for Intermediate

young staff senior staff

All selected science departments

By field:
Chemistry
Physics
Mathematics
Electrical engineering
Chemical engineering
Biochemistry
Biological sciences
Microbiology
Physiology
Sociology
Economics
Psychology

By Institutional fund group:
(Millions of dollars)

Group I ($20 or more)
Group II ($10 to $19)
Group III ($5 to $9)
Group IV (Less than $5)

By control:
Public
Private

640 100.0 21.7

78 100.0 26.9
70 100.0 24.3
62 100.0 27.4
56 100.0 8.9

54 100.0 18.5

42 100.0 38.1

65 100.0 23.1

45 100.0 II 26.7

26 100.0 23.1

38 100.0 18.4

43 100.0 9.3

61 100.0 14.8

1.9

3.8
.0
.0

5.4
1.9
2.4
3.1

.0
3.8

.0
2.3

.0

1.3

. 0

1.4
1.6

. 0

5.6
.o
. 0

.0
3.8
2.6

. 0

1.6

188
179
160
113

100.0
100.0
100.0
100.0

24.5

20.1

23.1

17.7

1.1
1.7
2.5
2.7

.5

1.1
1.9
1.8

410
230

100.0
100.0

17.8
28.7

1.5
2.6

1.5
.9

Seven years or less from Ph.D.
b Grouped by total Federal obligations received for academic

science in Institutions, FY 1969.
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TABLE B-16.-Departments reporting changes in faculty time spent in teaching, by field, institutional
fund group, and control of institution, FY 1968 to FY 1970

Selected science
departments

by field,
institutional
fund group,
and control of

institution

Total
departments
responding

Percent of departments reporting-

Greater proportion of 1

time in teaching in FY 1970
.1Ifsser proportion of

time in teaching in FY 1970
About same
proportion of

time in
teaching in
each yearTotal

Due primarily
to change in Total

Federal funding

Due primarily
to change in

Federal fundingNumber Percent

All selected science departments 656 100.0 12.3 4.3 4.1 3.2 83.5
I

By field:
Chemistry 79 100.0 6.3 3.8 1.3 1.3 92.4
Physics 72 100.0 9.7 4.2 2.8 2.8 87.5
Mathematics 67 100.0 3.0 3.0 3.0 3.0 94.0
Electrical engineering 56 100.0 19.6 10.7 3.6 1.8 76.8
Chemical engineering 54 100.0 9.3 5.6 5.6 5.6 85.2
Biochemistry 43 100.0 23.3 2.3 4.7 2.3 72.1
Biological sciences 66 100.0 15.2 4.5 3.0 3.0 81.8
Microbiology 46 100.0 17.4 .0 4.3 4.3 78.3
Physiology 26 100.0 38.5 11.5 .0 .0 61.5
Sociology 41 100.0 4.9 2.4 14.6 9.8 80.5
Economics 43 100.0 4.7 2.3 11.6 7.0 83.7
Psychology 63 100.0' 14.3 3.2 .0 .0 85.7

By institutional fund group:
(Millions of dollars)

Group I ($20 or more) 190 100.0 13.7 3.2 1.1 .5 85.3
Group II ($10 to $19) 182 100.0 15.4 5.5 6.0 4.4 78.6
Group III ($5 to $9) 164 100.0 12.2 4.9 4.3 4.3 83.5
Group IV (Less than $5) 120 100.0 5.8 3.3 5.8 4.2 88.3

By control:
Public 418 100.0 12.0 3.3 6.0 4.8 82.1
Private 238 100.0 13.0 5.9 .8 .4 86.1

Grouped by total Federal obligations received for academic
science in institutions, FY 1969.
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TABLE B-17.-Departments reporting federally funded research projects halted in FY 1969 or FY 1970
because of changes in Federal funding, by field, institutional fund group, and control
of institution

Selected science
departments

by field,
institutional
fund group, A

and control of
institution

Number
of

departments
responding

Percent of departments
reporting projects

halted-
Number of projects

halted-
Reactivation status of projects

halted entirely-

Temporarily Entirely Temporarily Entirely
Status A b Status Bb Status c b

Percent

Ail selected science
departments 662 19.5 40.8 215 638 29.8 61.8 6.9

By field:
Chemistry 79 24.1 59.5 23 126 34.9 56.3 8.7
Physics 72 13.9 51.4 16 80 25.0 67.5 7.5
Mathematics 68 10.3 22.1 17 27 18.5 77.8 .0
Electrical engineering 57 19.3 40.4 27 64 46.9 53.1 .0
Chemical engineering 55 12.7 38.2 11 57 26.3 63.2 10.5
Biochemistry 43 32.6 55.8 18 58 15.5 77.6 6.9
Biological sciences_ 66 24.2 48.5 32 88 31.8 59.1 6.8
Microbiology 46 21.7 52.2 11 47 40.4 51.1 8.5
Physiology 28 39.3 46.4 17 22 27.3 68.2 4.5
Sociology 41 12.2 26.8 6 26 30.8 42.3 .0
Economics 43 18.6 7.0 19 11 .0 63.6 36.4
Psychology 64 17.2 31.3 18 32 18.8 75.0 16.3

By institutional fund group:
(Millions of dollars)

Group I ($20 or more) 192 26.6 49.0 82 225 32.0 63.6 4.0
Group II ($10 to $19) 182 17.6 42.3 61 186 26.9 66.7 5.9
Group III ($5 to $9).... ____ 166 21.7 37.3 57 163 33.7 51.5 10.4
Group IV (Less than $5) 122 8.2 30.3 15 63 20.6 68.3 11.1

By control:
Public 421 18.1 38.7 124 383 30.0 62.4 7.3
Private 241 22.0 44.4 91 254 29.5 61.0 6.3

Grouped by total Federal obligations received for academic
science in institutions, FY 1969.

b Status A-Not scheduled for reactivation, regardless of Federal
funding situation.
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Status B-Will be reactivated if, and only if, Federal funds are
received.

Status C-Will be reactivated on the basis of support from non-
Federal sources.



TABLE B-18.-Departments reporting reductions in operational level of major research facilities be-
cause of changes in Federal funding, by field, institutional fund group, and control of
institution, FY 1968 to FY 1970

Selected science departments,
by field, institutional

fund group, and
control of institution

Total
departments
responding

Departments
reporting

reductions

Total
major facilities

reduced

1970
less than

half of 1968

1970
Onehalf to

threefourths
of 1968

1970
threefourths

or more
of 1968

Number Percent Number Percent Number Percent Number Percent Number Percent Number Percent

All selected science
departments 645 100.0 91 14.1 131 100.0 50 38.2 38 29.0 43 32.8

By field:
Chemistry 79 100.0 8 10.1 10 100.0 1 10.0 5 50.0 4 40.0
Physics 72 100.0 24 33.3 39 100.0 13 33.3 9 23.1 17 43.6
Mathematics 64 100.0 0 .0 0 .0 0 0 0
Electrical engineering 55 100.0 6 10.9 9 100.0 3 33.3 3 33.3 3 33.3
Chemical engineering 52 100.0 9 17.3 16 100.0 8 50.0 7 43.8 1 6.3
Biochemistry 42 100.0 5 11.9 6 100.0 3 50.0 0 .0 3 50.0
Biological sciences 64 100.0 13 20.3 16 100.0 4 25.0 5 31.3 7 43.8
Microbiology 46 100.0 17 15.2 10 100.0 6 60.0 3 30.0 1 10.0
Physiology 27 100.0 7 25.9 11 100.0 4 36.4 2 18.2 5 45.5
Sociology 40 100.0 5 12.5 7 100.0 2 28.6 3 42.9 2 28.6
Economics 40 100.0 1 2.5 1 100.0 0 .0 1 100.0 0 .0
Psychology 64 100.0 6 9.4 6 100.0 6 100.0 0 .0 0 .0

By institutional fund group:
(Millions of dollars)

Group I ($20 or more) 181 100.0 36 19.9 55 100.0 16 29.1 18 32.7 21 38.2
Group II ($10 to $19) 17' 100.0 25 14.1 35 100.0 13 37.1 10 28.6 12 34.3
Group III ($5 to $9) 100.0 22 13.3 34 100.0 17 50.0 7 20.6 10 29.4
Group IV (Less than $5) 122 100.0 8 6.6 7 100.0 4 57.1 3 42.9 0 .0

By control:
Public 413 100.0 57 13.8 79 100.0 28 35.4 23 29.1 28 35.4
Private 232 100.0 34 14.7 52 100.0 22 42.3 15 28.8 15 28.8

Grouped by total Federal obligations received for academic
science in institutions, FY 1969.
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TABLE B-19.--Changes in departmental policy or practice toward Federal awards, by field, institutional
fund group, control of institution, and type of change, FY 1970

Selected science
departments,

by field,
institutional
fund group,

and control of
institution

Total
departments
responding

Departments
reporting

changed policy
or practice

Type of changes reported (Number) b

A B C D E F G H All
other

Number Percent Number Percent

All selected science
departments 659 100.0 94 14.3 23 18 12 11 10 9 7 5 22

By field:
Chemistry 79 100.0 10 12.7 1 3 1 2 0 1 2 0 4
Physics 72 100.0 10 13.9 4 0 2 1 2 1 1 0 0

Mathematics 67 100.0 7 10.4 2 2 0 0 0 0 0 1 2
Electrical engineering 57 100.0 6 10.5 0 3 0 1 2 1 1 0 0
Chemical engineering 55 100.0 10 18.2 1 2 3 1 0 2 1 0 2
Biochemistry 43 100.0 4 9.3 0 1 0 0 0 1 0 0 2
Biological sciences 66 100.0 9 13.6 2 1 1 1 1 1 0 1 3
Microbiology 46 100.0 9 19.6 3 1 3 0 0 1 0 2 3
Physiology 27 100.0 2 7.4 0 1 0 1 0 0 0 0 0
Sociology 41 100.0 6 14.6 5 0 1 2 0 0 0 1 0
Economics 43 100.0 6 14.0 0 2 0 0 3 1 0 0 2

Psychology 63 100.0 15 23.8 5 2 1 2 2 0 2 0 4

By institutional fund
group:
(Millions of dollars)
Group I ($20 or more). 190 100.0 26 13.7 2 3 4 5 4 4 3 2 7
Group II ($10 to $19) 182 100.0 22 12.1 9 6 3 1 0 2 2 2 3

Group III ($5 to $9) 166 100.0 22 13.3 6 5 3 1 2 2 1 0 . 3
Group IV (Less than

$5) 121 100.0 24 19.8 6 4 2 4 4 1 1 1 9

By control:
Public 420 100.0 63 15.0 19 13 9 5 4 4 5 3 16

Private 239 100.0 31 13.0 4 5 3 6 6 5 2 2 6

Grouped by total Federal obligations received for academic
science in institutions, FY 1969.

b Types of changes reported:
A. Reduce number of proposals.
B. Submit more proposals.
C. Shift in emphasis of research (such as environmental prob-

lems).
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D. Stricter review of requests before submitting.
E. No longer apply to certain agencies.
F. Shift to new Federal agencies to ask for support.
G. Submit proposals to more agencies.
H. Less likely to apply for nonresearch tunds.



TABLE B-20.-Effect of changes in Federal funding on policies of admittingnew graduate students, by
field, institutional fund group, control of institution, and type of change

Selected science
departments,

by field,
institutiultal

fund group,
and control of

institution

Total
departments
responding

Percent of departments reporting changes-.

Number Percent

Total

Result-
ing

"wholly"
from

Federal
funding

Result-
ing "in
part"
from

Federal
funding

By type

Reduce
pro-
grams

Raise
stand-
ards

All selected science
departments

By field:
Chemistry
Physics
Mathematics
Electrical engineering___
Chemical engineering
Biochemistry
Biological sciences
Microbiology
Physiology
Sociology
Economics
Psychology

By Institutional fund group:
(Millions of dollars)

Group I ($20 or more)
Group II ($10 to $19)
Group III ($5 to $9)
Group IV (Legs than $5)

By control:
Public
Private

659

Reduce
support

per
student

Reduce
foreign

students

100.0 32.0 8.5 23.5 22.9 5.5 3.0 3.2

79 100.0 29.1 6.3 22.8 20.3 2.5 2.5 3.8
72 100.0 50.0 12.5 37.5 34.7 12.5 2.8 6.9
67 100.0 13.5 4.5 9.0 10.4 1.5 .0 1.5

57 100.0 15.8 3.5 12.3 10.5 .0 1.8 7.0
55 100.0 31.0 5.5 25.5 20.0 3.6 1.8 10.9
43 100.0 48.9 25.6 23.3 32.6 9.3 4.7 2.3

66 100.0 33.4 7.6 25.8 27.3 3.0 4.5 1.5
46 100.0 39.1 13.0 26.1 28.3 19.6 2.2 .0

27 100.0 29.6 11.1 18.5 25.9 7.4 .0 .0
41 100.0 36.6 4.9 31.7 22.0 9.8 2.4 .0

42 100.0 14.3 4.8 9.5 9.5 2.4 4.8 .0
64 100.0 42.2 7.8 34.4 32.8 .0 7.8 .0

190 100.0 37.9 11.6 26.3 28.9

182 100.0 37.3 10.4 26.9 26.4

166 100.0 25.9 4.2 21.7 19.3

121 100.0 23.1 6.6 16.5 13.2

2.6
8.8
5.4
5.0

3.2
2.2
3.0
4.1

3.7
3.3
3.0
2.5

421
238

100.0
100.0

28.0
39.1

5.9
13.0

22.1
26.1

19.5
29.0

6.9
2.9

2.6
3.8

2.6
4.2

Use new
source

of funds
Other

1.2 8.5

2.5 13.9
.0 8.3

1.5 6.0

1.8 3.5

.0 7.3

4.7 11.6

1.5 7.6

.0 8.7

.0 7.4

.0 14.7

.0 4.8

1.6 7.8

2.1 10.0
.5 8.8

1.8 7.8

.0 6.6

.7 8.1
2.1 9.2

Grouped by total Federal obligations received for academic
science in institutions, FY 1969.
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TABLE B-21.-Effect of changes in Federal funding on policies of accepting new postdoctorates, by
field, institutional fund group, control of institution, and type of change

Selected science
departments,

by field,
institutional
fund group,
and control of

institution

Total
departments
responding

Percent of departments reporting changes-

Total

Result-
ing

"wholly"
from

Federal
funding

Result-
ing "In
part"
fro m

Federal
funding

By type

Reduce
pro-

grams

Increase
pro-

gra MS

Raise
stand-
a rds

Reduce
support

per
post-

doctor-
ates

Other

Number Percent

All selected science departments... -. 627 100.0 14.5 10.2 4.3 11.3 1.3 1.0 .8 3.9

By field:
Chemistry 79 100.0 19.0 16.5 2.5 16.5 .0 .0 .1' 10.2
Physics 71 100.0 29.6 18.3 11.3 21.1 4.2 1.4 .0 7.0
Matht.matics 62 100.0 8.0 4.8 3.2 3.2 4.8 .0 .0 3.2
Electrical engineering 52 100.0 9.6 5.8 3.8 7.7 .0 1.9 .0 3.8
Chemical engineering 54 100.0 14.9 0.6 9.3 11.1 .0 .0 1.9 1.9
Biochemistry 42 100.0 19.1 14.3 4.8 19.0 .0 .0 2.4 .0
Biological sciences 64 100.0 21.9 20.3 1.6 17.2 1.6 4.7 .0 4.7
Microbiology.-- ............ 45 100.0 15.6 8.9 6.7 15.6 .0 .0 .0 4.4
Physiology
Sociology
Economics

25
32
39

100.0
100.0
100.0

16.0
6.2

.0

12.0
3.1

.0

4.0
3.1

.0

8.0
3.1

.0

.0

.0
2.6

4.0
.0
.0

4.0
6.3

.0

4.0
.0
.0

Psychology 62 100.0 3.2 3.2 .0 3.2 .0 .0 .0 .0

By institutional fund group:
(Millions of dollars)

Group I ($20 or more) 186 100.0 24.7 17.7 7.0 22.6 .0 .5 2.2 3.7
Group II ($10 to $19) 167 100.0 13.8 9.6 4.2 7.2 3.0 2.4 .6 3.6
Group III ($5 to $9) 157 100.0 10.8 7.6 3.2 8.3 .6 .6 .0 5.1
Group IV (Less than $5) 117 100.0 4.3 2.6 1.7 3.4 1.7 .0 .0 2.6

By control:
P. blic 396 100.0 12.1 8.1 4.0 7.8 1.8 1.3 .3 4.3
Private 231 100.0 18.7 13.9 4.8 17.3 .4 .4 1.7 2.6

Grouped by total Federal obligations received for academic
science in institutions, FY 1969.
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TABLE B-22.-Other major effects reported because of changes in Federal funding, by field, institu-
tional fund group, and control of institution

Selected science
departments,

by field,
institutional

fund group,s,
and control of

institution

Total
departments
responding

Percent of departments reporting 'other" actual or imminent effects

Impair-
ment

of
research

Impair.
ment

of
graduate

pro-
grams

Insti-
tutional

prob.
lems

Morale
factors

Career
employ-

ment
Impacts

Solvency
and

financial
factors

New
investi-
gators
hurt

Post-
doctor-

ate
pro-

grams
impaired

Reduc-
tion of
equip-
ment,
con-

struct-
tion, or

supplies

Major
Impact
next
year

Number Percent

All selected science
departments 662 100.0 16.9 27.0 8.9 4.7 5.0 4.8 5.1 5.9 4.7 5.7

By field:
Chemistry 79 100.0 13.9 26.6 12.7 5.1 2.5 16.5 10.1 16.5 6.3 6.3
Physics 72 100.0 19.4 33.3 11.1 6.9 13.9 5.6 6.9 9.7 4.2 8.3
Mathematics 68 100.0 8.8 25.0 2.9 .0 2.9 .0 7.4 1.5 .0 1.5
Electrical

engineering 57 100.0 17.5 21.1 12.3 .0 1.8 3.5 1.8 .0 1.8 8.8
Chemical

engineering 55 100.0 25.5 14.5 5.5 3.6 3.6 5.5 7.3 1.8 3.6 1.8
Biochemistry 43 100.0 18.6 41.9 9.3 4.7 7.0 11.6 7.0 4.7 14.0 4.7
Biological sciences._ 66 100.0 19.7 25.8 4.5 3.0 6.1 1.5 4.5 6.1 9.1 1.5
Microbiology 46 100.0 10.9 37.0 10.9 10.9 8.7 4.3 6.5 15.2 2.2 10.9
Physiology 28 100.0 28.6 17.9 17.9 7.1 3.6 .0 .0 10.7 7.1 7.1
Sociology 41 100.0 34.1 36.6 7.3 9.8 2.4 2.4 .0 .0 2.4 9.8
Economics 43 100.0 4.7 14.0 4.7 .0 .0 .0 2.3 .0 2.3 2.3
Psychology 64 100.0 10.9 29.7 10.9 7.8 4.7 1.6 1.6 1.6 4.7 7.8

By institutional fund
group:
(Millions of dollars)
Group I (S20 or more) 192 100.0 17.7 27.1 9.9 4.2 3.1 5.7 7.3 8.3 6.8 8.3
Group II ($10 to $19). 182 100.0 22.5 28.6 12.6 6.0 9.9 6.0 6.0 6.0 2.7 5.5
Group III ($5 to S9). 166 100.0 10.8 28.3 6.6 5.4 3.6 3.0 2.4 4.2 3.6 4.2
Group IV (Less than

$5) 122 100.0 15.6 23.0 4.9 2.5 2.5 4.1 4.1 4.1 5.7 4.1

By control:
Public 421 100.0 17.6 27.8 9.5 4.0 5.9 4.3 4.8 5.0 3.6 6.4
Private .1 241 100.0 15.8 25.7 7.9 5.8 3.3 5.8 5.8 7.5 6.6 4.6

Grouped by total Federal obligations received for academic
science in Institutions, FY 1969.
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TABLE C-1.-Expenditures for research and education in the sciences of funds from all sources, by
institutional fund group and control of institution, FY 1969 and FY 1970

(Totals for sample reporting institutions)

(Thousands of dollars)

Grouping by total Federal
obligations received for academic

science in FY 1969

Total institutions Public institutions Private institutions

Amount reported Amount reported Amount reported

F,' 1969 FY 1970 FY 1969 FY 1970 FY 1969 FY 1970

All institutions (53 public 32 private) $1,L09,561 $1,529,698 $914,753 $1,014,805 $494,808 $514,893

(Millions of dollars)
Group I ($20 or more) (8 public 10 private) (43,596 671,101 300,411 314,565 343,185 356,536
Group II ($10 to $19) (16 public 2 private) 367,192 421,086 341,055 394,650 26,137 26,436
Group III ($5 to $9) (13 public 8 private) P24,186 241,805 142,715 153,518 81,471 88,287
Group IV (Less than $5) (16 public 12 private) 174,587 195,706 130,572 152,072 44,015 43,634

TABLE C-2.-Expenditures for research and education in the sciences of funds from Federal sources,
by institutional fund group and control of institution, FY 1969 and FY 1970

(Totals for sample reporting institutions)

(Thousands of dollars)

Grouping by total Federal
obligations received for academic

science in FY 1969

Total institutions Public institutions Private institutions

Amount reported Amount reported Amount reported

FY 1969 FY 1970 FY 1969 FY 1970 FY 1969 FY 1970

All Institutions (53 public 32 private) $576,468 $590,152 $312,505 $329,912 $263,963 $260,240

(Millions of dollars)
Group I ($20 or more) (8 public 10 private) 340,189 340,204 128,852 132,181 211,337 208,023
Group II ($10 to $19) (16 public 2 private).-- 130,664 137,511 117,342 124,851 13,322 12,660
Group III ($5 to $9) (13 public 8 private)... ...... 69,365 73,263 43,534 46,233 25,831 27,030
Group IV (Less than $5) (16 public 12 private) 36,250 39,174 22,777 26,647 13,473 12,527

TABLE C-3.-Expenditures for research and education in the sciences of funds from nonFederal
sources, by institutional fund group and control of institution, FY 1969 and FY 1970

(Totals for sample reporting institutions)

(Thousands of dollars)

Grouping by total Federal
obligations received for academic

science in FY 1969

Total institutions Public institutions Private Institutions

Amount reported Amount reported Amount reported

FY 1969 FY 1970 FY 1969 FY 1970 FY 1969 FY 1970

All institutions (53 public 32 private) $833,090 $939,535 $602,242 $684,714 $230,848 $254,821

(Millions of dollars)
Group I ($20 or more) (8 public 10 private) 303,405 330,897 171,558 182,384 131,847 148,513
Group II ($10 to $19) (16 public 2 private) 236,528 283,743 223,712 269,802 12,816 13,941
Group III ($5 to $9) (13 public 8 private) 154,820 168,542 99,179 107,284 55,641 61,258
Group IV (Less than $5) (16 public 12 private) 138,337 156,353 107,793 125,244 30,544 31,109
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TABLE C-4.Expenditures for research and education in selected science fields, by institutional fund
group, control, and source of funds, FY 1970

(Totals for sample reporting departments)

(Millions of Dollars)

Selected science departments, by field,
institutional fund group,* and control of Institution

All sources Federal sources
Non.Federal

sources
Amount

Number of b
departments
responding

Total
Federal

Federal
research
projects

Other
Federal
funds

All selected science departments $644 651 $281 $235 $45 $365

By field:
Chemistry 120 79 47 37 9 73
Physics 123 71 69 63 5 55
Mathematics 66 68 15 11 4 51
Electrical engineering 65 56 32 30 2 33
Chemical engineering 26 55 9 7 1 18
Biochemistry 29 42 18 15 4 11
Biological sciences 70 64 30 24 5 41
Microbiology 27 44 16 13 2 12
Physiology 18 28 11 8 1 7
Sociology 21 40 6 4 2 15
Economics 23 42 4 3 1 20
Psychology 56 62 25 19 7 30

By institutional fund group:
(Millions of dollars)

Group I ($20 or more) 328 192 173 151 21 155
Group II ($10 to $19) 147 178 53 43 10 94
Group III ($5 to $9) 102 163 39 30 9 64
Group IV (Less than $5) 67 118 16 10 5 52

By control:
Public 391 412 150 123 26 242
Private 253 239 131 112 19 122

*Grouped by total Federal obligations received for academic b The number of departments report ng funds from the various
science in institutions, FY 1969. sources may differ from the number shown for all sources.
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TABLE C-5.-Total number of staff in sampled science departments, by field, institutional fund group,
control of institution, and staff category, spring 1970

(Totals for sample reporting departments)

Selected science departments,
by field, institutional fund group,*

and control of institution

Faculty Postdoctorates
Other

professionals
Tech.
nicians

Total
Engaged

in Federal
research
project

Total
Engaged

in Federal
research
project

Total
Engaged

in Federal
research
project

All selected science departments 15,966 6,801 3,016 2,474 2,148 1,442 3,639
_ ...

By field:
Chemistry 1,939 853 1,163 970 249 138 464
Physics 2,175 1,347 551 496 318 276 935
Mathematics 2,660 752 58 22 70 8 26
Electrical engineering 1,624 709 103 82 179 75 432
Chemical engineering 737 315 53 45 41 19 144
Biochemistry 609 470 338 297 260 212 301
Biological sciences 1,688 838 395 295 411 315 603
Microbiology 542 393 171 151 253 200 347
Physiology 366 265 88 70 99 80 234
Sociology 796 156 21 4 47 30 5

Economics 1,043 121 9 3 38 10 0
Psychology 1,787 582 67 39 183 79 148

By institutional fund group:
(Millions of dollars)

Group I ($20 or more) 6,100 3,507 1,989 1,654 1,278 871 2,204
Group II ($10 to $19) 4,528 1,659 594 490 506 333 716
Group III ($5 to $9) 3,205 1,182 325 259 294 210 529
Group IV (Less than $5) 2,133 453 108 71 70 28 190

By control:
Public 10,745 3,986 1,525 1,227 1,191 774 1,954
Private 5,221 2,815 1,491 1,247 957 668 1,685

Grouped by total Federal obligations received for academic
science in institutions, FY 1969.
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TABLE C-6.-Number of full-time staff in sampled science departments, by field, institutional fund
group, control of institution, and staff category, spring 1970

(Totals for sample reporting departments)

Selected science departments,
by field, institutional fund group,

and control of institution

Faculty Postdoctorates
Other

professionals
Tech-

nicians
Total

Engaged
in Federal
research
project

Total
Engaged
in Federal
research
project

Total
Engaged
in Federal
research
project

All selected science departments 14,163 6,260 2,949 2,424 1,793 1,301 3,038
-

By field:
Chemistry 1,817 824 1,144 951 227 123 363
Physics 2,022 1,290 546 491 312 271 871
Mathematics 2,467 736 58 22 66 8 0
Electrical engineering 1,462 648 94 81 102 75 371
Chemical engineering 658 307 45 38 26 18 109
Biochemistry 496 391 331 294 234 190 236
Biological sciences 1,527 796 391 292 354 273 521
Microbiology 453 337 167 147 221 177 299
Physiology 287 197 83 65 83 74 169
Sociology 686 138 18 3 26 24 3
Economics 877 95 8 2 35 8 0
Psychology 1,411 501 64 38 107 60 96

By institutional fund group:
(Millions of dollars)

Group I ($20 or more) 5,360 3,215 1,949 1,627 1,051 785 1,847
Group II ($10 to $19) 4,009 1,517 577 472 445 294 565
Group III ($5 to $9) 2,928 1,118 321 258 250 197 452
Group IV (Less than $5) 1,866 410 102 67 47 25 174

By control:
Public 9,662 3,686 1,481 1,185 1,002 674 1,541
Private 4,501 2,574 1,468 1,239 791 627 1,497

Grouped by total Federal obligations received for academic
science in institutions, FY 1969.
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TABLE C-7.-Total number of graduate students in sampled science departments, by field, institutional
fund group, control of institution, and source of support, spring 1970

(Totals for sample reporting departments)

Selected science departments,
by field, institutional fund group, b

and control of institution

Total
graduate
students

Supported
by Federal

funds

Engaged in
Federal

research
project

Supported
by "other"
Federal
funds

Students
not supported

by Federal
funds

All selected science departments 49,484 17,248 7,821 9,444 32,072

By field:
Chemistry 6,947 2,862 1,574 1,288 4,085
Physics 6,209 3,001 2,098 908 3,151
Mathematics 5,997 1,323 323 1,000 4,674
Electrical engineering 7,928 1,900 1,339 561 6,003
Chemical engineering 2,904 879 497 382 2,025
Biochemistry 1,286 900 300 600 386
Biological sciences 4,467 1,599 461 1,147 2,818
Microbiology 1,219 714 209 505 505
Physiology 636 320 61 259 313
SoGiology 2,646 697 212 485 1,988
Economics 3,290 489 125 367 2,748
Psychology 5,955 2,564 622 1,942 3,376

By institutional fund group:
(Millions of dollars)

Group I ($20 or more) 21,570 9,449 4,524 4,925 12,121
Group II ($10 to $19) 12,211 3,980 1,757 2,223 8,206
Group III ($5 to $9) 9,579 2,590 1,067 1,532 6,841
Group IV (Less than $5) 6,124 1,229 473 764 4,904

By control:
Public 31,701 10,437 4,875 5,567 21,167
Private 17,783 6,811 2,946 3,877 10,905

The number of departments reporting students supported from
the various sources may differ from the number of departments
reporting total graduate students.
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TABLE C-8.-Number of full-time graduate students in sampled science departments, by field, institu-
tional fund group, control of institution, and source of support, spring 1970

(Totals for sample reporting departments)'

Selected science departments,
by field, institutional fund group, b

and control of institution

Total
full-time
graduate
students

Supported
by Federal

funds

Engaged in
Federal

research
project

Supported
by "other"

Federal
tunds

Students
not supported

by Federal
funds

All selected science departments 40,500 17,019 7,688 9,348 23,385

By field:
Chemistry 6,349 2,830 1,545 1,285 3,519
Physics 5,453 2,984 2,086 903 2,417
Mathematics 4,739 1,291 300 991 3,448
Electrical engineering 4,421 1,878 1,319 559 2,520
Chemical engineering 2,040 873 493 380 1,167
Biochemistry 1,223 868 292 576 355

Biological sciences 4,265 1,599 459 1,149 2,647
Microbiology 1,156 710 205 505 446

Physiology 589 315 57 258 271

Sociology 2,282 693 208 485 1,628
Economics 2,804 459 109 353 2,331
Psychology 5,179 2,519 615 1,904 2,636

By institutional fund group:
(Millions of dollars)

Group I ($20 or more) 18,892 9,380 4,476 4,904 9,524
Group II ($10 to $19). 10,485 3,927 1,721 2,206 6,539
Group III ($5 to $9) 7,099 2,533 1,042 1,500 4,452
Group IV (Less than $5) 4,024 1,179 449 738 2,870

By control:
Public 26,925 10,310 4,789 5,526 16,528
Private 13,575 6,709 2,899 3,822 6,857

a The number of departments reporting students supported trom
the various sources may differ from the number of departments
reporting total graduate students.

b Grouped by total Federal obligations received for academic
science in institutions, FY 1969.
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NATIONAL SCIENCE FOUNDATION
Office of the Director

WASHINGTON, D.C. 20580

Dear President:

April 3,1970

As you may know, the National Science Foundation conducted a survey last year to identify
some of the problems associated with changes in Federal funding patterns for academic science.
A sample of institutions was requested to provide information from which we could evaluate
the impact of funding changes so that necessary steps could be taken to maximize the strength
of academic science in the face of existing budgetary conditions. The responses indicated that
several possibly significant downtrends had begun. However, the responses also indicated that
the full effects of funding restrictions may have been ameliorated by temporary or stopgap
actions' which might not be continued in subsequent years. Thus, it was felt that data should be
obtained for a longer span of time so the full effect of changes in Federal funding for academic
science could be adequately measured. The National Science Foundation has therefore
developed a questionnaire covering the impact of the broad spectrum of changes in Federal
research and education support patterns in 1969-70.

The questionnaire has been simplified on the basis of last year's experience. Since the
"causal events" identified in last year's questionnaire are no longer fully applicable in regard to
fiscal year 1970, we now request your replies simply in terms of overall changes in Federal
funding. However, it is recognized that time and effort will be involved in completing it.
Hopefully, those of you who participated in the survey last year will now find it somewhat
easier to respond.

The questionnaire is divided into two parts. Chairmen of departments granting doctorates in
the following disciplines should each be requested to complete part 1: physics, chemistry,
mathematics, electrical engineering, chemical engineering, biochemistry, biological sciences,
biology, microbiology, pharmacology, physiology, sociology, economics and psychology. Please
see Instructions for more detail concerning selected science departments which are to be
covered by part I.

Part II is intended for completion by the central administration. It should be filled out by a
person who, in your opinion, will be able to evaluate the impact of the Federal funding changes
on the university as a whole. In addition, we request that he also review the questionnaires
completed by the department chairmen and add any additional remarks which may contribute
to an understanding of the impact of the funding situation on individual departments.

The National Institutes L . Health has requested that supplemental information be obtained
for medical schools. If your institution has a medical school, please provide the separate data, as
explained in the Instructions, to us for transmittal to the National Institutes of Health.

The information gathered in this survey will be used only for developing statistical
information for use in connection with Federal policy development and program planning.
Individual institutions or departments will not be identified with the data which they report.

We urgently request the cooperation of all institutions in completing the questionnaire and
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returning it by May 7, 1970 to the Planning Director, National Science Foundation, 1800 G
Street, NW., Washington, D.C. 20550. If you cannot meet the foregoing date, please let us
know. If you have any questions concerning the information requested, please write to the
Planning Director or call the Science Education Studies Group of the Planning Organization:
Area Code 202, 6324324.

We realize that we are asking you to expend staff effort on this task at a time when many
concerns and pressures face the universities. I assure you, however, that the information is of
vital importance to the formulation of future Federal programs in support of academic science.
Your cooperation is appreciated.

Enclosures
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Sincerely,

W. D. McElroy
Director



NATIONAL SCIENCE FOUNDATION
WASHINGTON, D.C. 20660

1970 Survey of Impact of Changes in Federal

Science Funding Patterns on Academic Institutions

Instructions and Definitions for Parts I and II

The National Science Foundation is conducting this survey to develop a better
understanding of the impact of recent changes in the levels of Federal funds allocated for
the support of academic science. The purpose of this endeavor is to provide objective and,
wherever possible, quantitative information on the effects of recent changes in Federal
funding levels on research and education in the sciences. Questionnaires for obtaining the
information are being sent to a sample of institutions granting doctorates in the sciences.

Instructions

Part I To be completed by chairmen of departments granting doctorates in the
following selected science disciplines:

Chemistry

Physics: Include only departments designated as physics or physics and astronomy
departments. Do not include highly specialized departments such as molecular physics
or electrophysics.

Mathematics: Do not include departments limited to applied mathematics, computer
science, or statistics.

Electrical engineering

Chemical engineering

Biochemistry

Biology and biological science: Include only departments designated as "biology" or
"biological science" departments. Do not include departments covering only
specialized fields such as cellular biology, or molecular biology.

Microbiology: Include only departments designated as microbiology or bacteriology

Pharmacology

Physiology: Include departments of physiology or physiology and other subjects, e.g.,
"physiology and biophysics."

Sociology: Include departments designated as sociology or sociology and
anthropology.

Economics: Do not include departments of agricultural economics.
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Psychology: Do not include highly specialized departments or fields of education such
as departments of child development, child studies, educational psychology,
counseling.

Part H (Institution-wide Questionnaire), Intended for completion by an individual who
is able to evaluate the impact of the Federal funding changes on all science* in the
university as a whole. Please note that information on part II should exclude the medical
school and the Federally Funded Research and Development Centers. (See next
paragraph for separate part II questionnaire for medical schools.) An individual on the
central staff should also review the part I questionnaires completed by the department
chairmen, adding to the department questionnaire any additional remarks which may
contribute to the understanding of the impact of the funding situation.

In the event that your institution has a medical school, please submit a separate,
appropriately identified, part II questionnaire, covering all of the research and education
activities of the medical school. Include activities of all science departments as described
under definitions plus any other departments in the medical school engaged in research or
education in health-related fields. Do not include the medical school data in the part II
institution wide questionnaire for which instructions appear in the preceding paragraph.

In order to permit meaningful interpretation of the survey data, it will be necessary to
adhere as closely as possible to uniform concepts. Definitions are found below. Unless
otherwise stated, funding data should express actual expenditures including indirect costs.
Counts of persons are generally requested in terms of the spring of the year. Fiscal year
data should be reported in terms of the Government fiscal years, i.e., July through
June!

Please answer all questions with the best knowledge available, making estimates and
approximations when necessary. If there are any questions concerning the information
requested, please write to the Planning Director, National Science Foundation, 1800 G
Street, NW, Washington, D.C. 20550, or call the Science Education Studies Group of the
Planning Organization: Area code 202, 6324324.

Information gathered in this survey will be used only for developing statistical
information for use in connection with Federal policy development and program
planning. Individual institutions or departments will not be identified with the data which
they report.

PLEASE COMPLETE THE QUESTIONNAIRES FOR THE INSTITUTION AND
REQUESTED DEPARTMENTS, PACKAGE THEM TOGETHER, AND RETURN TO
THE NATIONAL SCIENCE FOUNDATION BY MAY 7, 1970. Please provide all
available questionnaires by May 7 and submit other questionnaires as soon as possible
thereafter. In order to assist us in maintaining a control on all questionnaires submitted or
expected, please indicate on the Cover Sheet enclosed: (1) the selected science
departments for which part I questionnaires are submitted and (2) those designated
science departments for which questionnaires are not included in the initial submission. A
postage free, self-addressed return envelope is enclosed.

*See "science departments" under definitions.
1The Federal fiscal year 1968 began July 1, 1967; fiscal year 1969 began July 1, 1968; fiscal year

1970 began July 1,1969.
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Please Note

To avoid the impression that a response has been omitted inadvertently, please use
"none," "not applicable" for "IV.A."), or other appropriate notations to assist in the
interpretation of replies.

Please use the reverse of the questionnaire pages (with identifying question numbers) to
extend remarks.

Be sure to enclose the "Cover Sheet" with your submission.

Definitions

Science departments Departments offering degrees in the following broad fields:
Physical sciences, engineering, computer sciences, mathematical subjects, agriculture and
forestry, biosciences, psychology, and social sciences. Social sciences are intended herein
to include only anthropology, economics, agricultural economics, sociology, political
science, government, linguistics, and geography; do not include history, social work, or
other fields.

Other funds federally earmarked for your department Includes all Federal funds
designated for your department by a government agency other than for specific research
projects. An example is a grant under the NSF Departmental Science Development
Program.

Institutional funds from Federal sources (general or multipurpose) available to
departments Includes all Federal funds which were not designated for a particular
department by a government agency and which were distributed to your department at
the discretion of the institution, such as NSF formula program of Institutional Grants for
Science, NIH General Research Support Grants, etc.

Non-Federal funds Refers to all funds available to the institution from Sources other
than Federal Government, such as State funds, endowment earnings, tuition, etc. Federal
funds received through a State agency should be treated as Federal funds when possible.

Postdoctorates Includes individuals with appointments of a temporary nature at the
postdoctoral level which are intended to offer further education and experience in
research, usually, though not necessarily, under the supervision of a senior mentor.
Although appointments to Instructor and Assistant Professor are temporary, they are
excluded because they are understood to be part of the regular series of academic
appointments and normally lead to a tenure position. Candidates studying for another
doctorate which does not involve research as a primary activity are also excluded. Include
in this category only individuals who received a Ph.D., D.Sc., M.D., or equivalent degree
less than 5 years ago.

Graduate student A student who has attained a bachelor's or first-professional degree
and is or could be a candidate for a master's or doctor's degree. Do not include regular
university professional staff enrolled for advanced degrees.

A full-time graduate student is defined here as a graduate student who is engaged entirely
in training activities in his field of science; these activities may include study, research,
and such teaching or similar activities as are in the institution's opinion contributory to
his academic progress.
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A part-time graduate student is one whose training program (as defined in definition of
full-time graduate student) is less than 75 percent of that normally required of full-time
graduate students.

Other professionalsThe term "other professionals" is used herein to include all persons
employed at a level requiring at least a baccalaureate degree, other than those classified
by the department as faculty, postdoctorates, or graduate students. Do not include
persons performing jobs not requiring a baccalaureate degree even though such a person
holds this degree or higher.

Science and engineering techniciansThis term is used to include all persons engaged in
technical jobs not requiring a baccalaureate degree.
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1970 Survey of Impact of Changes in Federal

Science Funding Patterns on Academic Institutions

Cover Sheet

Reports are requested only for departments granting the doctorate degree.
Please cross out departments not granting doctorates in your institution, and
make appropriate notations for reports submitted or to be submitted.
Indicate departments located in medical schools by using an asterisk (*).

Selected Submitted To be submitted by
departments herewith (check) (indicate date)

Chemistry

Physics

Mathematics

Electrical engineering

Chemical engineering

Biochemistry

Biology

Biological sciences

Microbiology

Pharmacology

Physiology

Sociology

Economics

Psychology

Name of Institution

Person to be called regarding departmental Phone No.
forms to be submitted at a later date.

1
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Budget Bureau No. 995 7000 1
Approval Expires: December 1970

NATIONAL SCIENCE FOUNDATION
WASHINGTON, D.C. 20850

1970 Survey of Impact of Changes in Federal
Science Funding Patterns on Academic Institutions

Part I Department Questionnaire

Name and location of institution

Department Name and title of person
supplying information

Telephone number Date

1. Complete the table below showing, by source of funds, the estimated amounts your
department expended or will expend for research and education in the sciences in FY
1969 and FY 1970. (Include all costs, e.g., research, instruction, construction,
equipment, indirect cost, etc. for your department.)

Source of funds FY 1969 FY 1970

a. All sources

b. Federal sources:

(1) Total

(2) Research project grants or contracts

(3) Institutional funds from Federal
sources (general or multipurpose)
and other funds federally earmarked
for your department*

c. NonFederal sources*

$

$

$

$

*See definitions.
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2. a. Was there a change in your department in the distribution made of FY 1970
non-Federal funds* as compared with FY 1969?

Yes No

b. If "yes," was this change, in your opinion, the rcsillt of changes in Federal
funding?

Yes

c. If "yes" in (b), in which of the following categories did you allocate a substantially
greater (at least 20 percent) amount of non-Federal funds in FY 1970 as compared
with FY 1969?

Faculty salaries

Graduate student stipends

Postdoctorate stipends

Other professional salaries
(excludes postdoctorates and graduate students)

(5) Science and engineering technician salaries

(6) Equipment

(7) Facilities

(8) Supplies

(Check all that apply)

(9) Other
(specify)

(10) None

*See definitions

1
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3. a. How many federally funded research projects were halted in the department in FY
1969 or FY 1970?

Halted temporarily' Halted entirely2

b. In your opinion, how many were halted because of changes in Federal funding?

Halted temporarily' Halted entirely2

c. If any projects are reported halted entirely in (b), answer the following: (Total
number reported in (1) through (3) below should equal the total reported as halted
entirely in 3(b).)

(1) How many are definitely
not scheduled for reactivation
regardless of the Federal
funding situation?

(2) How many will be reactivated
if, and only if, Federal funds
are restored?

(3) How many will be reactivated
on the basis of support from
non-Federal sources?

I Restarted in FY 1969 or FY 1970
2Not restarted in FY 1969 or FY 1970.
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4. Complete the table below showing numbers of individuals in various categories in the
spring of 1969 and the spring of 1970.

Spring 1969 Spring 1970

Total' Full-time2 Total' Full-time2

a. Faculty (instructor and
above) employed, total

(1) Faculty engaged in Federal
project grant or contract
research

b. Other professionals employed
(exclude postdoctorates and
graduate students)*, total

(1) Other professionals
engaged in Federal
project grant or contract
research

c. Postdoctorates, total

(1) Postdoctorates engaged in
Federal project grant or
contract research

d. Graduate students registered
in department*. total

(I) Graduate students supported
from Federal research
project grants or contracts

(2) Other graduate students
supported from Federal
funds. e.g.. fellowships.
traineeships. etc

(3) All other graduate students

e. Science and engineering
technicians employed*, total

(1) Science and engineering
technicians engaged in
Federal project grant or
contract research

'Include full-time and part-time.

2Include, staff or students engaged full time in a combination of teaching. study, or research. Thus, if
on Federal project part time but employed or registered in department full time, report in full-time
column.
*See definitions.
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5. How does the total amount of acactemic-year salary for your department's faculty
provided from Federal sources in FY 1970 compare with FY 1969? (check one item,
below)

a. More than 10% greater in FY 1970

b. 0 to 10% more in FY 1970

c. The same in each year

d. 0 to 10% less in FY 1970

e. 10% to 25% less in FY 1970

f. More than 25% less in FY 1970

6. a. How many of the department's faculty (question 4a) lost some or all of their own
academic-year salary provided from Federal sources in FY 1970 (even if made up
from other sources)?

(1) Lost some only

(2) Lost all

b. How many of these, in your opinion, lost this support because of changes in
Federal funding?

(1) Lost some only

(2) Lost all

c. For how many faculty reported in (b) as losing some of all salary provided from
Federal sources was, or will, the loss be made up in part at least frond non-Federal*
sources 9

7. How does the total amount of summer salary for your department's faculty expected
to be provided from Federal sources in the summer of 1970 compare with the summer
of 1969?

*See definitions
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a. More than 10% greater in summer 1970

b. 0 to 10% more in summer 1970

c. The same in each summer

d. 0 to 10% less in summer 1970

e. 10% to 25% less in summer 1970

f. More than 25% less in summer 1970
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8. a. How many of the department's faculty (question 4a) do you expect will lose some
or all of their own salary provided from Federal sources in the summer of 1970
(even if made up from other sources)?

(1) Lose some only

(2) Lose all

b. How many of these, in your opinion, are expected to lose this support because of
changes in Federal funding?

(1) Lose some only

(2) Lose all

c. For 'onw many faculty reported in (b) as losing some or all salary provided from
Federal sources will the loss be made up in part at least from non-Federal* sources?

9. a. Have faculty in your department spent on the average a greater, a lesser, or about
the same proportion of their time engaged in classroom teaching in FY 1970 as
compared with FY 1968?

Greater in FY 1970

Lesser in FY 1970

About the same

b. If a treater or lesser proportion of time is indicated in (a), did this change result
primarily from changes in Federal funding?

Yes No

*See definitions.
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10. a. Has your department made any policy changes since1g68 regarding the number
or kind of new graduate students* which you admit?

Yes No

b. Are these changes totally, or in part, the result of changes in Federal funding?

No Yes, in part Yes, totally

c. If "yes" in (b), please describe the changes.

AIIMMINIMS....

11. a Has your department made any policy changes since 1968 regarding the number

or kind of new postdoctorates* which you accept?

Yes No

b. Are these changes totally, or in part, the result of changes in Federal funding?

No Yes, in part Yes, totally

c. If "yes" in (b), please describe the changes.

*See definitions.
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12. a. Has it been necessary for your department to reduce the financial level at which
any major departmental science research facility operated during FY 1970 in
comparison with FY 1968?

Yes No

b. If "yes" to (a), in your opinion, was this the result of changes in Federal funding?

Yes No

c. If "yes" to (b), list all facilities affected by these Federal funding changes and
indicate approximately at what financial level they operated in FY 1970 as a
percent of FY 1968.

Major research
facilities

FY 1970 level of operation as
a percent of FY 1968
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13. Indicate how the following budget categories in your department were affected

between FY 1969 and FY 1970 by changes in Federal funding. Indicate by circling
the appropriate numbers below on each line,

Category No
change

Changed from FY 1969 to FY 1970
Not

relevantReduced Reduced
less than 25%

25% r more

Increased
less than

25%

Increased
25 %

or more

Travel 0 1 2 3 4 5

Equipment 0 1 2 3 4 5

Construction 0 1 2 3 4 5

Technician salaries 0 1 2 3 4 5

Clerical and secretarial salaries 0 1 2 3 4 5

Purchase of supplies 0 1 2 3 4 5

Publication charges 0 1 2 3 4 5

Other 0 1 2 3 4 5
(specify)
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14. a. Considering all the research funds available to faculty in your department in FY
1970, is there at this time, in your opinion, an appropriate split between funds
available to young (7 or less years from Ph.D.) and senior (more than 7 years from
Ph.D.) staff?

Yes No

b. If "no," please explain.

15. a. Has your department changed its policy or practice toward initiating proposals
for, or accepting awards from, any Federal research program. Federal reward'
training program, Federal science education program, or other Federal science
related program?

Yes No

b. If "yes" to (a), state type of award or program, nature of policy or practice
change, and reason for change for each type of award.
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16. Describe any other major effects on your department due to changes in Fedwal
funding levels (other than those covered by your previous answers). If there are
particular groups (e.g., postdoctorals, senior faculty, graduate students, etc.) who
have been affected more than others, please state how.
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Budget Bureau No, 916 7000 1
Approval Explree: DerArrnber 1970

NATIONAL SCIENCE FOUNDATION
WASHINGTON, D.C. 20560

1970 Survey of Impact of Changes in Federal
Science Funding Patterns on Academic Institutions

Part I II nstitutionwide Questionnaire

Name and location of institution

Name and title of person supplying information

Telephone number Date

1. Complete the table below showing, by source of funds, the estimated amounts your
institution expended or will expend for research and education In the sciences in FY
1969 and FY 1970. (Include all costs, e.g., research, instruction, construction,
equipment, indirect costs, etc.)

Source of funds

a. All sources

b. Federal sources

c. Non-Federal sources*

Ob.

FY 1969 FY 1970

*See definitions.
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2. If an Increase has occurred in FY 1970 over FY 1969 in the use of "nonFederal
funds" for academic science resulting from changes in Federal funding, check the
principal sources of the increase in nonFederal funds used

Check here if no increase in nonFederal funds or increase in non-Federal funds for
academic science not due to changes in Federal funding. El

a. State governments

b. Local governments

c. Student tuition and fees

d. Endowment earnings

e. Endowment principal

f. Foundations

g. Voluntary health agencies

h. Industry

I Gifts from individuals

j. Borrowed

k. Other
(specify)

75
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3. a. Has it been necessary for your institution to reduce the financial level at which
any major institutional, interdisciplinary, or interdepartmental science research
facility (e.g., computer center) operated during FY 1970 in comparison with FY
19687

Yes No

b. If "yes" to (a), in your opinion, was this the result of changes in Federal funding?

Yep. No

c. If "yes" to (b), list all facilities affected by these Federal funding changes and
indicate approximately at what financial level they operated in FY 1970 as a
percent of FY 1968.

Major research
facilities

FY 1970 level of operation as
a percent of FY 1968
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4. a. Have you changed your overall institutional policies or practices since FY 1968'
toward initiating proposals for, or accepting awards from, any Federal research
program, Federal research training program, Federal science education program,
or other Federal science related program?

Yes. No

b. If "yes" to (a), state type of award or program, nature of policy or practice
change, and reason for change for each type of award.
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5. If science departments or other major science units in your institution were affected
in FY 1970 by t'he changes in Federal funding, briefly describe the ma /or effects for
those departments or units most affected. If none seriously

affected, check here.

(1) Department:

Major effects:

(2) Department:

(3)

Major effec+s:

Department:

Major effects:
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6. .Describe any other ma to; effects on your institution due to changes in Federal

funding (other than those covered by your previous answers).

79
*U.S. GOVERNMENT PRINTING OFFICE : 1971 0 - 416-319



National Science Foundation
Washington, D.C. 20550

kb,

Official Business
Postage and Fees PaidPENALTY FOR PRIVATE USE, $300

National Science Foundation

NO

HIGHER EDUCATION
ONE DUPONT CI RCLESUITE 630
WASHING TON DC 20036

- . AM


